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1. INTRODUCTION

The Sutton Brook Potentially Responsible Party (PRP) Group (the Group) has entered into an
Administrative Order by Consent (the Order) with the U.S. Environmental Protection Agency (EPA) to
perform a Remedial Investigation (RI) and Feasibility Study (FS) at the Sutton Brook Disposa Area
Superfund Site (the Site) (U.S. EPA Region 1 Docket No. CERCLA-01-2004-0002). The Sutton Brook
Disposal Area, also referred to as Rocco’s Landfill, is located off South Street on the eastern boundary of
the Town of Tewksbury, Middlesex County, Massachusetts. A small portion of the Site also extends into
the Town of Wilmington. The general location of the Site is presented as Figure 1-1.

Consistent with the Order, a Draft RI/FS Workplan was prepared and submitted to EPA and the
M assachusetts Department of Environmental Protection (MassDEP) on June 23, 2004. On July 21, 2004,
EPA approved, with conditions, the Draft Workplan. During July and August, comments were reviewed
and addressed and a Revised RI/FS Workplan was prepared and submitted to EPA and MassDEP on
September 10, 2004.

Field activities associated with the RI (Phase 1A) were initiated in September 2004. Consistent with the
Order and schedule of deliverables, following the Phase 1A RI activities, a Draft Phase 1A RI Deliverable
was prepared and submitted to EPA and the MassDEP on March 4, 2005. The Phase 1A RI Deliverable
was comprised of: an updated Conceptual Site Model; the First Interim Deliverable for the Risk
Assessment; a proposed scope for the Phase 1B RI Field Investigation; a Pre-Record of Decision (ROD)
Monitoring and Sampling Plan; and an updated RI/FS Schedule.

On August 18, 2005, EPA provided formal comments on the Phase 1A RI Deliverable. On September 16,
2005, a revised Phase 1B RI Workplan was submitted to EPA and field activities associated with the
Phase 1B RI were initiated. A response to comments submittal on the Phase 1A RI Deliverable was
prepared and submitted to EPA on September 22, 2005. Additional comments on the Phase 1A RI
Deliverable, predominantly on the risk assessment, were provided by EPA on January 13, 2006.

The data collected during the Phase 1A and 1B RI was used to develop a Draft Screening Level
Ecological Risk Assessment (SLERA), which was submitted to EPA and MassDEP on April 4, 2006, and
a Draft Rl Report, including a draft human health risk characterization, which was submitted to EPA and
MassDEP on April 28, 2006. EPA provided comments on the Draft Rl report on July 3, 2006 and
responses to these comments were submitted on August 11, 2006 with a comment discussion meeting
conducted on September 6, 2006. Responses to issues identified in the September 2006 meeting were
submitted to EPA on November 13, 2006 with comments to these responses provided by EPA on
November 29, 2006.

EPA provided comments on the Draft SLERA on June 6, 2006 and based on responses to comments and
follow-up comments and discussions, a Preliminary Data Refinement (initial steps in the Basdline
Ecological Risk Assessment refinement) was submitted on September 19, 2006. Following review of this
document by EPA, additional sediment samples were collected in two distinct areas of the site to aid in
the ecological risk characterization of the Site. These samples were collected in November 2006. The
results and evaluation from these sediment samples were submitted to EPA in December 2006 and
January 2007.

During the implementation of the RI, monthly progress reports and conference calls between EPA,
MassDEP, and the PRP Group are conducted to discuss project status, resolve any issues, and develop
near-term action items and schedules.

In addition, in September 2005 a pre-ROD groundwater monitoring program was initiated with quarterly
sampling conducted the first year (September, December, February, and June) followed by semi-annual
sampling during the second year (October and April).
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The implementation of the RI/FS is an integrated series of steps and/or phases. This integrated process
ensures an orderly remedy selection. An updated process diagram for the RI/FS approach, depicting the
steps or phases and key milestone dates is presented as Figure 1-2 on the following page. Completed
activities are shaded on this figure.

For the purposes of the RI/FS, a preliminary area proposed for investigation was delineated in the RI/FS
Workplan, September 10, 2004. This area (with dlight modification [expansion of area] from the
Workplan figure) is shown on Figure 1-3 and is comprised of properties now or formerly owned by
Anthony and Jeanette Rocco, John Cave, the Town of Tewksbury, and Perkins Development Trust. It
should be noted that this figure also depicts identified reference locations.

1.1 RI/FS OBJECTIVES

The primary objective of the RI/FS is to assess site conditions and evaluate alternatives to the extent
necessary to select a remedy for the Site, as defined in the Order for the RI/FS, U.S. EPA Region 1
Docket No. CERCL A-01-2004-0002.

The specific objectives of the Rl are to:
e evaluate the source(s), nature, extent, and distribution of contaminants rel eased;

e provide sufficient information to assess the current and future potential risks to human health and
to the environment; and

e since capping of the landfill is presumed, provide sufficient information to evaluate a capping
system, including innovative technologies and the evaluation of the physical layout of Sutton
Brook.
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REVISED RI/FS MILESTONE SCHEDULE — SUTTON BROOK DISPOSAL AREA SUPERFUND SITE — TEWKSBURY,

Figure 1-2

MASSACHUSETTS
i Pre-ROD
Milestone Date Sampling
RI/FS Workplan
STEP 1 September 10, 2004
v
STEP 2 Conduct/Complete Phase 1A RI Field Investigation September 2004 -
February 2005
¥
Draft Phase 1A Rl Report
Draft Phase 1B Workplan March 4, 2005
Risk Assessment 1st Interim Deliverable
Pre-ROD Groundwater Monitoring Plan
EPA Review
August 16, 2005
|Formal Comments from EPA | August 18, 2005
|
Human Health and Ecological Risk Response to EPA Comments on Draft September 22, 2005 | Sept. 2005
Assessment (response to comments) —Pl Phase 1B Rl Workplan +_‘phase 1A Rl Report
\__—//’_
EPA review and approval
STEP 3 v
Conduct Phase 1B RI | October 2005 - Dec-05
Eco Technical December 2005
Meetin Additional EPA
comments on HH risk Conduct Phase 1 FS January 31, 2006
- assessment approach (Initial Screening) Feb-06
Screen!ng Lgvel April 4, 2006
Ecological Risk
Assessment (4/4) v Jun-06
Draft Rl Report (Phase 1A and 1B RI) with HH April-06
risk characterization (4/28) v
Ccomments - Phase 1 FS Report
Responses (SLERA) September 22, 2006
add't data No add't datg
needed collection Comments - responses (RI) - July - | EPA Review
Comments - Responses (FS
Workplan for Further U 12/06p (FS) Oct-06
Data Collection
EPA review and
approval Phase 2 Rl workplan, Treatability Studies
— _ EPA Review not needed [(MNA sampling)
Additional risk November-06
assess.ment data EPA review and approval
collection
A
STEP 4  |Draft Health and Environmental Conduct Phase 2 RI, not Phase 2 FS (2/07) February-07
Risk Assessment needed
EPA Review y
Response to Comments Draft RI/FS Report, including risk  |g Response to Comments | TBD
{_’ assessments Apr-07
—
EPA Review
v
STEP 5 Subsequent revisions Record of Decision 2007 (goal)
Final RI/FS Report

Shaded cells indicate milestones complete.
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1.2 BACKGROUND

Tewksbury is a semi-rural community located in northeastern Massachusetts, approximately 20 miles
north of Boston and occupies approximately 20 square miles of land. For purposes of presentation and
discussion, the Site has been divided into two major source areas (Landfill Lobes [Northern and Southern
lobes] and Former Drum Disposal Area).

The solid waste source areas on the Site are referred to as the Northern Lobe and Southern Lobe. These
Solid Waste Areas comprise about 40 acres of the Site. In 2000, between 300 to 400 buried drums were
removed from an area located northwest of the Northern Lobe (referred to as the Former Drum Disposal
Area).

Sutton Brook (and associated wetlands) flows east to west through the property, dividing the landfill into
Northern and Southern lobes. Additional wetland areas are located south of the landfill and along the
eastern and western portions of the property. Each of these areas is shown in a 1980 aeria photograph
presented below as Figure 1-4.

Figure 1-4 Aerial View of Landfill (1980)

Northern N

Landfill Lobe

Potentially sensitive areas and/or human or ecological receptors located in the vicinity of the Site are
depicted on Figure 1-5 and include: mapped medium and high yield potentially productive aguifers,
freshwater wetlands, areas of protected open space, and approved Zone 2 water supply areas. In addition,
several private residential wells are located in the neighborhoods in the vicinity and the Town of
Tewksbury has five inactive public water supply wells located southwest of the Site. According to the
Town of Tewksbury, all of their former wells on Poplar Street were abandoned in place around the mid
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1990's. The access doors to the wells were welded shut and power was removed by the electric company
making them totally inoperable. All wells have been de-registered with MassDEP and therefore reuse of
these wells is extremely unlikely and would require a lengthy process. Tewksbury is relying on the
Merrimack River asits (main and) only source of drinking water.

Figure 1-6 illustrates the site features and ground surface contours, including the locations of the inactive
former Town wells and those private wells (most inactive) proximate to the site. Private wells located in
an expanded vicinity of the area are shown and discussed on Figure 5-6b.

A summary timeline of milestones associated within the operational, regulatory, and
investigation/remediation history of the Siteis presented in Table 1-1.

Table 1-1 Timeline of Sutton Brook Disposal Area Milestones

[ [
© ©
3 1957 Waste disposal activities initiate 3
2 g
& 1960's/1970's Numerou_s_violations of State/Lo_caI regulations (landfill burning, uncovered &

wastes, filling wetlands, waste disposed below water table, etc.)
© &
S DEP samples on-site well 1976 S
@ Tewksbury water supply wells and Sutton Brook sampled 1979 @

1979 Landfill's site assignment is rescinded (LF closed)

Tewksbury water supply wells and Sutton Brook sampled 1982
[N 1988 MADEP observes underground burning in Southern Lobe .
§ 1988 Landfil operations continue until 1988 §
o MADEP conducts air monitoring 1988 o

Initial Site Investigation activities conducted 1989

Tewksbury BOH conducts private well sampling 1991

Supplemental investigation activities conducted 1991/1992

DEP conducts soil gas/groundwater sampling in neighborhood 1992
ey DEP conducts ambient air monitoring in neighborhood and Tandfill 1992 o
?g’ DEP conducts supplemental investigation §

(groundwater and surface water) 1995

DEP/EPA conducts geophysical surveys, soil, groundwater,

surface water, and sediment sampling 1999

EPA conducts drum and soil removal actions 2000/2001

Additional investigation activities conducted (wells, groundwater samples) 2001

2001 Site added to NPL list

USGS conducts passive vapor diffusion survey in Sutton Brook 2001

Contaminated soil stockpile removed from site 2001/2002

EPA conducts private residential well sampling 2002
§ Public Health Assessment report issued 2003 §
S 2004 AOC signed by PRP Group to conduct RI/FS bl

PRP Group initiates RI/FS 2004

PRP Group submits Draft Phase 1A RI Deliverable to EPA 2005

PRP Group initiates Phase 1B RI field activities 2005

PRP Group submits Draft Screening Level Risk Assessment 2006

PRP Group submits Draft Rl Report to EPA 2006

PRP Group submits Draft FS 2006/2007
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1.3 REPORT ORGANIZATION
This report is organized into this introduction and the following sections:

Section 2 - Remedial Investigation — A description and presentation of the data collected at the Site and
surrounding areas to be used in the Remedia Investigation including both previous site investigations and
the Phase 1A and Phase 1B Remedial Investigationsis presented in this section.

Section 3 - Remedial Investigation Laboratory Analytical Data - This section provides a discussion of the
usability of the data (both historic and newly collected) and presents the analytical data sets used during
the RI and risk assessments.

Section 4 - Environmental Setting - The environmental setting of the Site is presented in the following
sections. Geologic Setting; Hydrologic Setting; Hydrogeol ogic Setting; and Climatological Conditions.

Section 5 — Nature and Extent - The presentation and discussion of the nature and extent of contaminants
has been divided into the following groupings: Landfill Lobes; Former Drum Disposal Area and Adjacent
Disturbed Area; Former Residence, Garage, and Storage Area; Sutton Brook and Associated Tributaries
and Wetland Areas; and Reference Locations.

Section 6 — Contaminant Fate and Transport - This section provides information on the fate and transport
processes relevant to potentiadl human and ecological exposures and specific fate and transport
information relevant to the contaminants identified at the Site.

Section 7 — Summary of Findings — An overall summary of the findings of the RI and risk assessment is
presented in the section.

Section 8 — References — A listing of applicable referencesis provided.

The report sections (Sections 1 through 8) complete with text, tables, and figures are provided as
Volumel. The report appendices (Appendices A through |) are provided as Volume II.

Sutton Brook (210517) 1-6 Woodard & Curran
Report Text.doc February 2007



l /-j\ 5., Pt i
Sutton Brook Disposal |
> Area Site

DES.BY: | DR.BY: EVR | CK.BY:
DE —— IE’S — — ! MILE FIGURE 1-1
0 1000 FEET 0O 500 1000 METERS
(= = —— ] [ F— = =1 I——1 = 3
SITE LOCUS MAP
SUTTON BROOK DISPOSAL AREA
SCALE: AS SHOWN JOB NO.: 210517
Base Map Source: MN TH DATE: FEBRUARY 2007 |FILE NAME: Site Locus 1-1.cnv
TOPO!I™ © 2000 17

Wildflower Productions VVOODARD &CURRAN

Engineering : Science : Operations




INAGE. Fliew: <No. Imagen
HREF Fliea: ANSBS-01.dwg
Dimaccia 1 Lisoole: 1 Paltacsle: 1

1

SELECT PROPERTY INFORMATION
N ”L:-’: :3_ / ACRES OWNER
L
\‘ MAP 108/L0T 34 53 ANRIONY' 8 NENNETE
\, | MAP 108/LOT 33 |  7.33 HUHONY & JEANNETE
\‘\ NP 10850r 36 e ANTHONY & JEANNETTE
2 MAP 109,/LOT 70 192 MUHONY' & dPANERIE
/?' MAP 109/LOT 69 6.10 A pncn &
% s MAP 109/LOT 75 1.5 JOHN & JAN CAVE
/ B MAP 109/L0T 58 11.5 JOHN & JAN CAVE
MAP 109/L0T 76 | 25.34 PG QEVEOR:
MAP 109,/LOT 77 2.3 MATRO JND g
MAP 114/LOT 1 31.84 SUTH & WA
MAP 114/LOT 2 17.6 FEISNG DEVELOR:
MAP 107/L0T 39 |  16.03 TOWN OF TEWKSBURY
MAP 107/LOT 40 78 TOWN OF TEWKSBURY
MAP 107/L0T 54 | cediRnen | Roceo e
MAP R2/LOT 15 89 i%'émrmi)"
MAP R2/LOT 16 | 23 +/~ | FERKINS DEVELOP.
\\ MAP R2/LOT 14 10 ARMANDO DECAROLIS
! S ! MAP R2/LOT 13 10 JOHN CAVE
I \ i MAP R2/LOT 29 10 MBTA
i
|
1

L | p
Y N\ \
J'_ \ —— APPROXIMATE EDGE OF LANDFILL LOBE
| ‘-‘. —— APPROXIMATE PROPERTY LINE
. N

' INFERRED PROPERTY UNE

\ (NOT SHOWN ON ASSESSORS MAP)
1 s 3 s TOWN LINE
' \ DRIVEWAY
k! : FENGCE
\ BUILDING
‘\.—-. PAVED ROAD

UNPAVED ROAD
WATER

REMEDIAL INVESTIGATION AREA

REFERENCE AREAS USED IN THE
REMEDIAL INVESTIGATION

NOTE:

/ 1. THE PLANIMETRIC FEATURES AS SHOWN PROVIDED BY THE TOWN
P OF TEWKSBURY, MASSACHUSETTS, DEPARTMENT OF PUBLIC WORKS,
- AND ARE BASED UPON AERIAL PHOTOGRAMETRIC MAPPING COMPLETED
/ BY JAMES W. SEWALL COMPANY OF OLD TOWN, MAINE FROM AERIAL
# PHOTOGRAPHS DATED MARCH 28, 1885. THE MAP IS REPORTED TO
‘/‘ MEET NATIONAL MAP ACCURACY STANDARDS FOR 1"=100" MAPS.

2. THE PROPERTY LINES SHOWN HEREON WERE COMPILED FROM
/ ASSESSORS MAPS OF TEWKSBURY, MASSACHUSETTS AND WILMINGTON,
MASSACHUSETTS. MAP NUMBERS 107, 108, 109, 114, 115 REVISED

ON 6/1/00 BY W.G.T., AND ASSESSORS MAP WILMINGTON, SHEET R-2
/ REVISED ON 1/1/99.

o"

1/2"

Nihrdoverprojects’ 210517 Sutton Brookwig\Orowings B 2-07Section 1\ANSEF-01.dwy

Sofideak Project:  <none>

FIGURE 1-3
i WOODARD & CURRAN REMEDIAL INVESTIGATION AREA

Engineering « Science . Operations
SUTTON BROOK DISPOSAL AREA

1"

\



Site Locatior}_

==
Roads: Limited Accass, Divided, Major Road, Cannector, Strest, Tack, Tall EPA Sala Source Aquifar; FEMA 100-year floadplain
o Public Water Supplies: Ground,Surface, Mon Community
Approved Zons2: IWPA; Surfaca Watsr Supply Zans A =
Basns: Major, Sub; Strearmns: Parenrial, Inlumit;nt. ;!mMm Shore, Dams Hydrography: Weter Foetures, Public Surface Water Bupply ... [:] - i

Bounderies: Town, County, DEP Region; Train; Poweatline; Pipeline; Aqueduct

ooy — Wetlands: Fresh,Salt, NHESP Watlands Habrtat ....... .2 ) = [T 41
Potsntialy Productive Aquifers: Medium,High Yiald  +eeesssree | Protectsd Open S8cs; ACEC wessesessssssssesssssssennes [1T1] EZ=d
Non-Potantil Drirking Wtor Source Area: Medium, Hih Yisid ] - DEP Pormitted Sold Wasts Faciitss; Cortified Venal Pools ., | S
SCALE 1:15000 . 12 el February 03, 2004
Source: MADEP - Bureau of Waste Site Cleanup .
Site Scoring Map FIgU re 1-5

Sutton Brook Disposal Area
Surrounding Environs

‘ Engineering « Sclence » Operations



[ismecnie: | Liscole: 1 Peftscoe: 1

[
gl 3! ~01.
WiAndover peojects 210517 Sutton Brock’ wig Drawingn'\ M 2-07%Section 1% AHEF -Dddwy

Sofidusk Profect  <none

_LEGEND
@  PRIVATE OR FORMER TOWN WELL LOCATION

WETLAND BOUNDARY DELINEATED IN ACCORDANCE WITH
US ACOE 1987 METHODS

WETLAND AREA DELINEATED BY AERIAL PHOTOGRAPH
m INTERPRETATION

== : % . UL 7. /i
- ‘ - = :f/' . . # / O‘Q .
} ¢ f o /] /i
/ o b4 {\\\ »
& a)’ .(rm%ﬁérlﬁ :

v
/e R R “‘.:‘*'é/
o &° N

PAVED ROAD DRIVEWAY
UNPAVED ROAD FENCE
WATER BUILDING
- L
s NOTES:
o S R

1. THE TOPOGRAPHIC AND PFLAMIMETRIC FEATURES AS SHOWN PROVIDED 8Y

2 R THE TOWN_OF TEWKSBURY, MASSACHUSETTS, DEPARTMENT OF PUBLIC WORKS,
& B PE e e T
| e = JAM . LL L) L ,  MAIN M
! B FORMER ROCCO 4 PHOTOGRAPHS DATED MARCH 29, 1985, THE VAP 15 REPORTED 10 MEET
i O /7 RESIDENCE fe o NATIONAL MAP ACCURACY STANDARDS FOR 17=100° MAPS WITH 2 FOOT

CONTOURS, WDODARD & CURRAM HAS WOT FIELD VERIFIED AND 1S NOT
RESPONSIBELE FOR ACCURACY OF SAME.

2. THE GROUND SURFACE TOPDGRAPHIC VERTICAL DATUM REFERENCED IS
EXPRESSED IN FEET AMD BASED UPQN THE USGS NORTH AMERICAN
VERTICAL DATUM OF 1829 (NAVD29), AS ESTABLISHED BY OTHERS.

3. THE SURVEY DATA AS PRESENTED OM THIS PLAN WAS CORRECT AT THE
TIME THIS PLAN WAS PRODUCED. ANY AND ALL DATA IS SUBJECT TO CHANGE
WITH TIME AND WE ASSUME NO RESPONSIEILITY FOR THE USE OF INCORRECT
OR QUTDATED INFORMATION. FOR VERIFICATION OR UPDATE OF SURVEY DATA
FOR THIS SITE CONTACT WOOOARD & CURRAN, WOODARD & CURRAN HAS
NCT CONDUCTED PROPERTY BOUNDARY OR EASEMEMT SURVEYS.

4 *‘Ezfﬂﬂ BOUNDARIES DELINEATION FROVIDED 8Y WOODLOT ALTERNATIVES,

PERKINS
DEVELOPMENT

TRUST
PROPERTY

il g
— ®(nacTive =
© TOWN WELL)

N ' ~ COMPOSTING

FIGURE 1-6

\
* WOODARD & CURRAN SITE PLAN AND FEATURES

Engineering - Science : Operations
SUTTON BROOK DISPOSAL AREA

o




a

2. REMEDIAL INVESTIGATION

The overall goa of the investigation isto collect an appropriate and sufficient amount of datato complete
the RI, FS, and basdline risk assessments, and identify the preferred remedy. The data collected at the
Site and surrounding areas and to be used in the Remedial Investigation is comprised of both previous site
investigations and the recently completed Phase 1A and Phase 1B Remedial Investigations (together
referred to asthe RI). A summary of these investigations is provided in the following sections.

2.1 PREVIOUS INVESTIGATIONS

Asindicated in the previous section, there have been numerous investigations and a significant amount of
sampling data has been collected across and adjacent to the Site over the years. To aid in determining the
“usability” of thisdatain the RI, the following information was reviewed:

e sample collection methods to ensure appropriate sample collection methods were used;

e |aboratory analytical methods to ensure samples were analyzed following standard analytical
methods and would be comparable to data collected in the RI;

¢ datadocumentation (e.g., laboratory data sheets, boring logs, etc.); and
e datavalidation records to ensure datais usable for it' s intended purpose.

The following summarizes the specific reports, data collection events, and data that have been determined
to be “usable” for thisRI.

Table 2-1 Previous Investigation Data

Report Description of Data

November 1989, NUS Corporation, Trip
Report/On-site Reconnaissance,
Soil/Sediment and Leachate Sampling;

October 1989 — 11 soil samples and 3 sediment
samples

September 1992, EPA, Ambient Air Survey
Results

August 1992 — 7 ambient air samples

June 1996, MADEP, Rocco Landfill Initial Site Jun - Oct 1995 — 3 landfill gas samples;

Assessment (M&E)

groundwater samples from 10 monitoring wells; 3
sediment samples; and 3 surface water samples

February 2000, MADEP, Preliminary Data
Report, Rocco Landfill Investigation (IT
Corporation)

Jun — Jul 1999 - groundwater samples from 26
monitoring wells; and 4 surface water samples

March 2000, EPA, Final Summary Trip Report
(Weston)

Aug — Sep 1999 — groundwater samples from 20
monitoring wells; 6 wetland soil samples; 26 upland
soil samples; 23 sediment samples; and 9 surface
water samples

February 2001, EPA, Removal Program
Preliminary Assessment/Site Investigation
report 19 Bemis Circle (Weston)

Sep — Oct 2000 - 12 soil samples
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Table 2-1 Previous Investigation Data

September 2001, EPA, Data Evaluation Mar 2001 — groundwater samples from 22
Technical Memorandum Final (M&E) monitoring wells
March 2002, EPA, Removal Program After Jul — Nov 2000 — 14 post-excavation soil samples

Action Report (Weston)

2002, USGS, Distribution of VOCs in May 2001 — 143 passive vapor diffusion samplers
Sediments near Sutton Brook Disposal Area in brook; 7 surface water samples
August 2002 Downgradient Property Status Apr — Jun 2002 — 7 upland soil samples and

Opinion, Perkins Development Trust (Higgins groundwater samples from 10 monitoring wells
Environmental)

Those data listed in the table above were determined to be generally comparable with the requirements of
the project specific QAPP and the intended use of the datain the RI, based on available information. For
example, the post-excavation soil samples that were collected following drum remova in 2000 were
deemed usable as part of the nature and extent discussion; however, these data were not used in the risk
assessment because the activity documentation only provides summary tables of data with no laboratory
data sheets. In addition, subsequent sample collection activities have been conducted in this specific area.
As another example, the two soil samples collected by MADEP in 1993 from the 19 Bemis Circle
property were not included in this Rl given that sufficient samples were collected at this property by EPA
contractors in 1999 and 2000 to adequately characterize shallow soils in this area.  This data set with
respect to VOCs (the 2 soil samples that were collected in 1993 by the MADEP were only analyzed for
VOCs) includes 14 separate soil samples collected from locations spatially distributed across the property.
The samples were collected from multiple depth intervals ranging from surficial samples (upper six
inches of soil) to depths of 12 feet below ground surface.

Section 3 of this report discusses data usability and presents the specific laboratory analytical data by
media (both previous investigations and newly collected Rl data) that will be used in the RI.

2.2 REMEDIAL INVESTIGATION
Therecent RI field activities (e.g., 2004-2006) consisted of activities related to the following tasks:

e Site Survey (elevation and location surveys of investigation points)

e Soils and Sources of Contaminants Investigation (soil borings, surficial soil sampling, and test
pit excavations)

o Air Quality Assessment (landfill gas sampling)

e Subsurface and Hydrogeological Investigation (installing temporary and permanent monitoring

wells; groundwater sampling; stream piezometer installation; water level measurements; stream
gauging; in situ hydraulic conductivity testing; and groundwater modeling)

e Surface Water and Sediment Investigation (surface water, wetland soil/sediment, and sediment
sampling)

e FEcologica Assessment (wetland delineation; floodplain delineation; and habitat
characterization)
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The following sections summarize the activities and methods conducted as part of these tasks. More
detailed descriptions on the sampling methods and procedures are provided in the Sampling and Analyses
Plan [see Appendix D of the September 10, 2004 Workplan (QAPP/FSP)]. All data and results are
presented and discussed in the subsequent sections of this report.

Subcontracted services were performed by: New Hampshire Boring of Derry, New Hampshire (drilling
and well construction activities); Alpha Analytical Laboratories of Westborough, Massachusetts
(laboratory analyses); Aquatic Biological Services of Williston, Vermont (toxicity testing); Data Check of
New Durham, New Hampshire (data validation); Richard Kaminski and Associates of Lawrence,
Massachusetts (site surveying); and Woodlot Alternatives of Topsham, Maine (habitat, wetland, and
floodplain delineation).

To provide “usable” and representative data, consistent field methods and procedures were implemented
throughout the RI field investigation program. To provide the required consistency of data collection
methods, SOPs were established at the initiation of the investigation. Throughout the field investigation
program, a core group of personnel were present on-site who were with the program from its inception,
clearly understood the SOPs, and worked closely with all field investigation personnel to insure that the
proper procedures were followed. Each of these SOPs is provided in the QAPP.

As described in the project QAPP, a Field Sampling Technical Systems Audit (TSA) of the field activities
was conducted at the Site by non-project team W& C personnel (performed during Phase 1A activities on
November 3, 2004). Site activities being conducted on the day of the audit included: soil sampling;
drilling and monitoring well installation; and groundwater sampling. The results of the audit indicated
that site personnel were knowledgeable about the existence of the SOPYQAPP procedures and
demonstrated proper use of the SOPS/QAPP procedures in their sampling and recordkeeping activities.

Site access and entry to all properties required to perform the RI activities was obtained via: 1) signed
access agreements (Jon Cave property, Perkins Development Trust property, Raposa property, and
Decarolis property); 2) verbal permission from the Town of Tewksbury; or 3) through EPA for the Rocco
property (designation as authorized representative of the EPA).

A summary of the completed RI sampling program is provided in Table 2-2. Variations from the
proposed activities in the EPA-approved September 10, 2004 RI/FS Workplan and the September 16,
2005 Phase 1B RI Workplan are described in the following section.

2.2.1 Variances from Workplan

The sample and data collection activities, including sample locations, were completed consistent with the
EPA-approved Workplans with the exceptions noted below. Throughout the field program, the field
activities (plans, schedule, modifications, etc.) were communicated to EPA and MassDEP representatives
via weekly e-mails, periodic verbal communications, and the monthly project status conference call.
Table 2-2 and associated figures of locations included in this report include these exceptions and
represent the actual investigations completed.

o Five test pit excavations were added to further delineate the waste limits in specific areas
around the landfill lobes and three additional test pit excavations were completed within
adjacent soil/debris piles.

e  Soil Sampling program

0 Due to site conditions, many of the originally proposed surface soil locations
(referred to as upland locations) were actually located within wetland areas and
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therefore have been grouped in the wetland soils group. In addition, awetland surface
soil sample was not collected or analyzed during installation of GP-20, due to the
relocation of that well to an upland location (see below). However, a wetland soil
sample was collected during installation of GP-8. The net result was collection of the
same amount of soil samples as proposed.

0 Due to alaboratory miscommunication, one of the five soil samples collected from
the landfill cover material for physical characteristic testing was not analyzed.

¢ Due to subsurface conditions (e.g., running sands) the Geoprobe drill rig was switched out after
the first week of the drilling program and a traditional drill rig was used for the remainder of
the program. For consistency purposes with the Workplan, the temporary wells retained the
“GP’ nomenclature identification.

e Dirilling Program (all changes approved by EPA/MassDEP):
0 Converted temporary well GP-22 to a permanent well, renamed MW-21M;
0 Moved temporary well GP-20 to a new location;

0 Moved proposed well couplet MW-22M and MW-22B to originally proposed GP-20
location;

0 An additional shallow piezometer, WP-5, was installed (prior to installation of MW-
22M/22B) in the wetland area at the location of the proposed MW-22 couplet for
water level measurements;

0 Also during drilling activities in October and November 2004, temporary well GP-17
could not be installed due to safety issues resulting from high water. After the
difficulties experienced during mobilization to MW-22M/22B, and considering the
limited window of opportunity to install wells under frozen conditions (in Winter
2004), GP-17 was not installed during Phase 1A RI activities. Instead, a shallow
piezometer (WP-10) was installed in the same location (in the aquatic wetland south
of Sutton Brook) on December 1, 2005, during Phase 1B activities.

e  Sediment Sampling Program

0 At certain locations on-site, sediment samples contained low percent solids (less than
30% solid content). Specifically, deep marsh sediments sampled from the area south
of the Southern Lobe were consistently below 30% solid content. Sediment from this
area (and other areas where sediment was suspected to contain low solids content)
was sampled consistent with procedures in the Project QAPP, however, in November
2006 samples were decanted and sieved in the field prior to sample submittal to the
laboratory, and triple sample volume was collected from each location to provide the
laboratory with additional volume for the analyses. The extra volume facilitated the
analyses of the samples with lower percent solids for all parameters except VOCs
(due to compositing/consolidation conditions of the method).

In addition, minor editsmodifications were made to Tables 7-2 through 7-9, 10-1, and 13-8a of the
QAPP. These were submitted to EPA and MassDEP as a QAPP modification on December 16, 2004.

With regard to the sampling and analyses plan, Table 2-3 presents a comparison of those primary and
QA/QC samples proposed versus collected during the RI (not including Pre-ROD monitoring events). As
indicated on Table 2-3, al proposed samples were collected with the exception or addition of the
following:
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2.2.2

Due to the sampling schedule and laboratory shipments (and to meet the requirements of the
QAPP), intotal, 37 additional trip blanks were submitted for VOC or 1,4-dioxane analysis.

Given that well GP-17 was not installed during the field sampling activities, the total number of
groundwater sampling locations for temporary wells was decreased by one;

Six of the 46 existing groundwater wells, including two wells that were collected as field
duplicates, were analyzed for dissolved (filtered) metals in addition to the originally proposed
unfiltered metas;

Two of the existing wells proposed to be sampled for 2004 MNA parameters (methane, ferrous
iron, dissolved organic carbon, sulfite, and sulfide) were not sampled and submitted for those
analyses. Instead, two new monitoring wells (MW-22M and MW-23B) were sampled and
submitted for MNA anaysis. Additional MNA sampling was performed in 2006, in
coordination with the June 2006 Pre-ROD monitoring and sampling. The data in Table 2-3
includes both 2004 and 2006 MNA sample locations;

During the surface soil sampling program, one of the field duplicates and one MS/MSD sample
was not collected. Other sampling locations were collected according to plan;

Due to a laboratory miscommunication, one of the five soil samples collected from the landfill
cover material for physical characteristic testing was not analyzed and samples collected from
the Deep Marsh that were identified for total organic carbon testing were not analyzed due to
holding time exceedances; and

Due to the instantaneous nature of the leachate sampling and the lack of sufficient quantities, a
field duplicate was not collected when the leachate samples (LF-1 and LF-2) were collected.

Site Survey

Field surveys were conducted during four separate mobilizations to determine the locations and elevations
of environmental investigation sampling points, as well as to refine the site features base map. The field
surveysincluded:

September to December 2004 — Newly installed test pits (TPs), monitoring wells (MW-
21/MW-21M and MW-23B), temporary monitoring wells (GPs), microwells (DEPs), soil
borings (SBs), surficial soil samples (SS or WS), well points and stream piezometers
(WPs/SW99s), monitoring wells located on the Perkins property (PMWs, OWs, WES-
01/WED-02/WEB-03), the Town of Tewksbury wells (Ts), the soil gas points (SGs) and survey
monuments at the Northern and Southern Lobes (SGs), and surface water and sediment samples
(SW or SD);

February and April 2005 — Newly installed monitoring wells (MW-22M/MW-22B), monitoring
wells located on the Krochmal Farm property (KFMW-11, KFMW-12, and KFMW-15) and
leachate samples (LF);

December 2005 — New sampling points, including the new monitoring wells and stream
piezometers installed during the Phase 1B Remedia Investigation (MW-24/MW-24M, MW-
25/MW-25M, and WP-6 through WP-13), surficial soil samples (SS or WS), and surface water
and sediment samples (SW or SD); and

November and December 2006 — New sampling points, including the surface water and
sediment samples collected in Sutton Brook, Southern Tributary, and Deep Marsh; and the
landfill gas probes (SG’s).

A description of all surveysis provided below.
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2221 Horizontal Location Surveys and Mapping

The horizontal location of each sampling point, monitoring well, and wetland flag was determined using a
Trimble Pro XL® Global Positioning System (GPS) receiver and field data collector, or equivalent. The
sampling point locations, as plotted on the site base maps, are within the acceptable mapping accuracies
and represent the sampling locations referenced to the USGS North American Datum of 1927 (NAD27),
M assachusetts State Plane Coordinate System.

2222 Elevation Surveys

Elevations were measured by differential leveling techniques utilizing an automatic level and a 25-foot
telescopic, fiberglass leveling rod. Elevations were established at all newly installed monitoring wells
and temporary wells at the ground surface, top of PVC casing, and top of steel protective casing, if
present. Elevations were also established at the stream piezometers and at survey monuments on the
Northern and Southern Lobes of the landfill. This survey was tied into the existing survey completed at
the Sitein 2001. All elevations are referenced to the North American Datum of 1988.

The vertical survey data generated by the field surveys was reduced and the differential level loops were
numerically closed, balanced and adjusted. Survey documentation (for all surveys) is provided in
Appendix A.

2.2.3  Soils and Sources of Contaminants Investigation
Consistent with the RI/FS Workplan, the following field activities were conducted as part of this task:
e Site Reconnaissance;
e Test Pit Excavations;
e Soil Borings;
e Surficial Soil Samples; and
e Leachate Samples.

A description of these activities is described in the following paragraphs.
2231 Site Reconnaissance

From the time that field operations commenced in September 2004, site reconnaissance activities were
performed to visually inspect the landfill lobes and site features on multiple visits to the Site. During
such site visits, field personnel noted, if present, vegetative stresses, the presence of wastes, seeps, surface
run-off patterns, etc. Field personnel also identified existing sampling stations and wells; marked
proposed sampling locations in the field; and determined accessibility, staging, and decontamination
areas.

These features were used to finalize the locations of specific sampling points and to update/revise the site
feature/base map.
2232 Test Pit Excavations

From September 27 to October 1, 2004, thirty-eight test pit excavations were conducted around the
landfill lobes. The purpose of the test pits was to determine the extent of the landfilled waste. The
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program augmented the existing data from previous investigations, including historical data concerning
filling practices at the Site, previous test pit excavations, and aerial photographs of the Site.

Twenty-one test pit excavations were completed around the perimeter of the Northern Lobe and fourteen
test pits were completed around the perimeter of the Southern Lobe using a track-mounted excavator. In
addition to those locations around the landfill lobes, three test pits were excavated to investigate suspect
debris/soil pileslocated adjacent to the landfill |obes.

During test pit excavations, soils were screened for VOCs using a hand-held photoionization detector
(PID) meter and the soils/waste subsurface profile was logged. The size of the test pit and the depth to
groundwater was also noted. A summary of the information collected during this activity is presented in
the Test Pit Logs, included as Appendix B.

The test pit orientation and extent were determined in the field based on the subsurface materials
encountered. All test pit excavations were advanced until the limits of solid waste were determined.
Upon this determination, the waste limit was staked and surveyed using the GPS instrumentation. The
surveyed test pit locations are shown on Figure 2-1. NOTE: This figure also includes the test pit
locations previously completed at the Site.

In genera, the dimensions of the test pits were 3-4 feet wide by 15-30 feet long and extended to a depth
of 15 feet (maximum) below grade. Groundwater was encountered at nine of the test pit locations.
Solid wastes encountered in the test pits ranged from typical household wastes to burnt or ash layers to
areas of debris comprised of wood, metal, concrete, etc. The results of the test pits have been
incorporated into the nature and extent discussion of the landfill lobes (refer to Section 5.1).

2.2.3.3 Soil Borings

From October 4 to October 11, 2004, ten soil borings were advanced at the Site following the procedures
described in the project QAPP. The soil borings were advanced within the former drum disposal area and
the former Rocco residence, garage, and storage area.  The purpose of the soil borings was to obtain
subsurface soil samples and assess soil quality (unsaturated and saturated) within these areas of the Site.

The locations of the soil borings are shown on Figure 2-2. It should be noted that the drawings depicting
the sample collection locations show all previous and newly collected data locations if they have been
determined usable and included in thisRI (see Section 2.1 above).

A discussion of the soil borings within these two areas is provided in the following paragraphs.

22331 Former Drum Disposal Area

Six soil borings (SB-1 through SB-6) were advanced within the former drum disposal area. Three of the
soil borings in this area (SB-1, -4, and -6) were advanced using a Geoprobe track-mounted rig, while the
other three soil borings (SB-2, 3, and 5) were advanced with an ATV-type CME 550 drill rig. The depth
of the soil borings varied from 15 to 37 feet below grade and was based on visua staining, elevated PID
readings, or rig limitations.

The soils collected from each boring were visually logged for soil classification. Soils collected from the
soil borings were screened with a hand-held photoionization detector (PID) meter and a selected subset of
samples were also field screened using a field gas chromatograph (GC) equipped with aPID and electron
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capture detector (ECD). Thefield GC was used for the following reasons: 1) confirm total VOC analyzer
data and provide indication of specific VOCs detected in the samples (i.e., develop relative VOC response
factors within a borehole; aid in well screen selection, etc.); 2) used in conjunction with the total VOC
analyzer to select specific samples for laboratory analyses; and 3) aided in identifying specific VOCs in
samples when the FID analyzer was used (e.g., GC did not detect methane whereas the FID detected
methane concentrations, which at some locations was elevated).

The identification of specific compounds with the field GC is based on a comparison of sample response
factors to those of known standards. Given the data quality objectives for the use of the field GC
(indicted above), intensive calibration techniques were not employed; rather the general signature of the
compound peaks and relative size of the response factors (in volt-seconds) were used in the data
evaluation.

The soil jar headspace results as well as the soil classification data are presented on the individual soil
boring logs provided in Appendix C. The field GC chromatograms for the soil borings are also included
in Appendix C. NOTE: Copies of logs for soil borings and monitoring wells (newly installed and
existing) are provided in Appendix C.

Soil samples from the soil borings in this area were collected and analyzed for VOCs, SVOCs,
PCBg/pesticides, and TAL metals. Sample depths varied from surface (0-2 feet below ground surface) to
10-12 feet below ground surface and were based on previoudy existing data collected in this area, visual
staining, and/or field screening results. Additional discussion on the results of these borings is presented
in Section 5.2.

2.2.3.3.2 Former Rocco Residence, Garage, and Storage Area

Four soil borings (SB-7 through SB-10) were advanced near the former Rocco residence, garage, and
storage area using a Geopraobe track-mounted rig. The depth of the soil borings varied from 12-feet to 25-
feet and was based on visual observations (i.e., staining) or field screening results (i.e., elevated PID
readings).

Similar to the soils collected from the former drum disposal area, the soils collected from each boring
were logged for soil classification and field screened with a hand-held photoionization detector (PID)
meter. A subset of the samples were also screened using afield gas chromatograph (GC) equipped with a
PID and electron capture detector (ECD). The soil jar headspace results as well as the soil classification
data are presented on the individual soil boring logs provided in Appendix C. The field GC
chromatograms for the soil borings are also included in Appendix C.

Soil samples were collected and analyzed for VOCs, SVOCs, PCBs/pesticides, and TAL metals. Sample
depths varied from surface (0.5-1 foot below ground surface) to 7.5 feet below ground surface and were
based on previously existing data collected in this area, visua staining, and/or field screening results.
Additional discussion on the results of these boringsis presented in Section 5.3.

2.2.3.4 Surficial Soil Samples

In addition to the test pit excavations and soil borings, surficial soil samples were collected from areas
spatialy distributed across the Site to assist in the characterization of soils and sources of contaminants.
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Soil samples were collected using hand augers, soil probes, and split spoon samplers from both wetland
and upland areas and from the Northern and Southern Lobes of the landfill.

On November 8-9 and November 23, 2004, surface soil samples (SS and GP) and wetland soil (WS)
samples were collected from twenty locations. Eleven additional surface soil samples and wetland soil
samples were collected on December 1-2, 2005. The samples were collected from ground surface to 1 or
2 feet below grade following the procedures described in the project QAPP. The locations of the surface
soil samples are shown on Figure 2-2. It should be noted that the drawings depicting the sample
collection locations show all previous and newly collected data locations if they have been determined
usable and included in this RI (see Section 2.1 above).

Each sample (including the twenty collected in November 2004 and the eleven collected in December
2005) was submitted for laboratory analysis of VOCs, SVOCs, PCBs/pesticides, TAL Metas, TOC, and
pH, with select samples also analyzed for dioxins (SS-1, SS-5, SS-8, and SS-9).

To further aid in the physical characterization of the existing landfill cover soils, five surface soil samples
were collected from the landfill lobes following the procedures described in the project QAPP. Three
samples, SG-1, 2, and 3 were collected from the Northern Lobe and two samples, SG-4 and SG-5 were
collected from the Southern Lobe (see Figure 2-2). The soil samples were analyzed for physical
characteristic testing (including moisture density, soil strength, and grain size). However, due to a
laboratory miscommunication, one of the three soil samples collected from the Northern Lobe (SG-3) was
not analyzed for physical characteristic testing.

Survey monuments were also installed on top of the landfill lobes at these locations (SG-1 through SG-5)
for periodic elevation measurements (settlement assessment). The monuments were included in the Site
Survey activities (see Section 2.2.2 above).

2235 Leachate Samples

On numerous occasions an inspection of the landfill lobes was performed to determine the presence of
leachate outbreaks. The potential presence of aleachate outbreak was only observed in April 2005 during
aperiod of high water table conditions.

On April 25, 2005, two leachate samples (LF-1 and LF-2) were collected from leachate outbreaks
identified at the landfill. One sample (LF-1) was collected from near MW-3S on the Northern Lobe and
another was collected from the area between GP-15 and GP-16 on the Southern Lobe. In both areas, there
were no active seepages. However, the orange to rust colored stains on the ground surface represented
former liquid areas, and in other areas, ponded water with the same rust to orange color was still present.
The water also was characterized by a translucent to rainbow sheen, with some emulsification and
effervescence also noted. The samples were collected from this ponded water and submitted for VOCs,
SVOCs, PCBg/pesticides, and TAL Metals.

Similar staining evident of leachate was also identified at:

¢ Northern Lobe — Four smaller areas on the western slope of the landfill between the toe of the
slope and the brook; and

e Southern Lobe — One ponded area along the roadway atop the landfill and also the area near
GP-11, just past the bridge from the Northern Lobe.

Discussion on the results of the landfill leachate samplesis presented in Section 5.1.
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On October 28, 2004, field personnel conducted landfill gas sampling within the landfill lobes to help
obtain a current understanding of landfill gas concentrations/composition.

2.2.4  Air Quality Assessment

Five landfill gas samples (three on the Northern Lobe, SG-1 through SG-3; and two on the Southern
Lobe, SG-4 and SG-5) were collected in accordance with the procedures described in the QAPP and
analyzed for percent methane, percent carbon dioxide, percent oxygen, and hydrogen sulfide using a four-
gas meter calibrated for each specific gas. One sample from each of the five locations was also collected
and submitted to the off-site laboratory for volatile organics analyses (Method TO-15). The samples were
collected from 2 feet below ground surface using vapor probes, and represent 4-hour composite samples.
The sampling locations (SG-1 through SG-5) are shown on Figure 2-2.

Three additional temporary soil gas probes were installed aong the northern property (and landfill waste)
boundary on December 11, 2006. The three points (SG-6, SG-7, and SG-8) were installed to a depth of 7
feet, 5 feet, and 5 feet below ground surface (bgs), respectively. Each point was constructed with 34"
PVC dotted screen extending from the bottom of the well to a depth of approximately 2 feet bgs,
followed by PVC riser extending to approximately 3 feet above the ground surface. A protective casing
(1¥2" black steel pipe) was installed over the PVC to prevent damage to the probes. Following
installation, the newly installed soil gas probes (SG-6, SG-7, and SG-8) and existing monitoring wells
PMW-1, PMW-2, PMW-3, and/or PMW-6 were monitored for methane (%volume and %LEL ), hydrogen
sulfide, oxygen, and/or carbon dioxide.

The results of the landfill gas sampling are discussed in Section 5.1.

2.2.5 Subsurface and Hydrogeological Investigation

Based on the review of the existing site data and conceptual site model, and consistent with the RI/FS
Workplans, the following field activities were conducted as part of this task:

e Existing Monitoring Well Viability Assessment;
e Temporary Well Installation, Development and Sampling;
e Monitoring Well Installation and Devel opment;
e Groundwater Quality Sample Collection and Analyses; and
o Aquifer Characteristic Testing and Evaluation.
A description of these activities is described in the following paragraphs.
2251 Existing Monitoring Well Viability Assessment

On October 11, October 27, and November 22-23, 2004, field personnel conducted a series of well
viability tasks to assess whether the existing wells were in usable condition and if they could be sampled
and gauged for water level measurements as part of thisRI.

This task consisted of a visual assessment of the exterior integrity of the well (well cap, lock, cement cap,
etc.) as well as monitoring the well headspace using a hand-held photoionization detector (PID) or flame
ionization detector (FID) meter. The well headspace was aso monitored for methane, carbon dioxide,
oxygen, and hydrogen sulfide concentrations using a four-gas meter calibrated to measure the specific
gases. The depth to water and depth of each well was measured and compared to existing well
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construction documentation. An oil/water interface probe was used on wells that had previously shown
evidence of viscous substances. No separate phase product (floating) was measured in any of the wells.

A summary of the information collected during the well viability tasks is presented on Table 2-4. The
results of this task indicated that all forty-six wells proposed for sampling were accessed and determined
viable for groundwater sampling. The six microwells installed by the MADEP in 1999 were either not
located or deemed not viable for future sampling. Additional wells located on the Perkins Development
Trust property, the Krochmal Farms property, and the Town of Tewksbury’s Poplar Street wellfield were
also accessed and deemed viable for water level measurements. Field personnel were unable to open the
existing locks found on the majority of the wells and subsequently cut and replaced all locks.

The locations of the monitoring wells are shown on Figure 2-3.
2.2.5.2 Temporary Well Installation, Development and Sampling

The installation of the temporary groundwater wells commenced with the installation of GP-2 on October
12, 2004 and ended on November 16, 2004 with the installation of GP-20. During this period of time,
twenty-five temporary wells were drilled and installed following the procedures described in the project
QAPP, or modifications thereof, described in Section 2.2.1.

The purpose for installation of these temporary wells was to assess the distribution of contaminantsin the
groundwater directly adjacent to and downgradient of the landfill lobes and former drum disposal area
and to fill data gaps identified during review of existing groundwater information.

In addition, five well points (WP-6 through WP-10) were also installed on December 1-2, 2005, for the
purpose of groundwater sampling during Phase 1B RI field activities. These well points wereinstalled in
areas determined to be inaccessible by drill rig. Each of the well points consists of 2 feet of screen and
were installed at depths varying from 1.5 to 10 feet bgs. Eight other well points/stream piezometers, WP-
1 through WP-5, and WP-11 through WP-13 were also installed to aid in determining water levels and to
assess groundwater/surface water interactions.

The locations of the temporary wells, including the well points/piezometers, are shown on Figure 2-3
(GP-1 through GP-26; excluding GP-17, not installed, and GP-22 which was later converted to permanent
monitoring well MW-21M; and WP-1 through WP-13).

As aresult of accessibility issues (i.e., wetland areas, etc.) and project constraints, different drilling rigs
were used to install the temporary wells. All borings were advanced to the specified boring depths and
soil samples were collected at continuous intervals. The soil samples were screened using a hand-held
photoionization detector (PID) or flame ionization detector (FID) meter and also with a field gas
chromatograph (GC) equipped with a PID. The field GC was used during the investigation for the
following reasons. 1) confirm total VOC analyzer data and provide indication of specific VOCs detected
in the samples (i.e., develop relative VOC response factors within a borehole; aid in well screen selection,
etc.); 2) used in conjunction with the total VOC analyzer to select specific samples for laboratory
analyses; and 3) aided in identifying specific VOCs in samples when the FID analyzer was used (e.g., GC
did not detect methane whereas the FID detected methane concentrations, which at some locations was
elevated). All field GC chromatograms for these soil borings are included in Appendix C.

The boring logs, well construction diagrams, and the well point installation reports for each location are
included in Appendix C. Each well log provides the date of installation, the type of rig used for
installation (as applicable), the depth of the wells and screened intervals, and other pertinent information
about each specific location.
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The temporary wells located in between the two landfill lobes were generally screened across the water
table surface because the primary purpose was related to hydraulics and leachate evaluations. The
temporary wells located away from the landfill lobes and used to evaluate potential downgradient impacts
from the southern lobe and former drum disposal area were screened at intervals based on field screening
(PID/GC) results. If field screening indicated that VOCs were detected in soil samples, then the borings
were advanced until refusal (e.g., equipment or geologic limitations) or until two successive samples
exhibited a decrease in VOC concentrations. Upon completion of the boring, a well screen interval was
selected, which corresponded to the highest readings recorded on the soil jar headspace measurements.
After each temporary well was installed, the wells were developed by purging severa volumes of water
from the well by inertia lift principles, using tubing and a check valve. New polyethylene tubing was
used for each well, and the stainless steel check valve was decontaminated between each use.

Following development, groundwater samples were collected via modified low-flow sampling methods
consistent with the project QAPP. Sampling occurred on October 14 and 21 and on November 2, 3, 4, 11,
and 23, 2004. The parameters monitored during sampling included: pumping rate; purged volume;
dissolved oxygen (DO); temperature; specific conductivity (SEC); pH; oxidation-reduction potential
(ORP); and turbidity. Drawdown was measured in most wells, although when the probe and tubing could
not fit down the well, field personnel were unable to constantly monitor the water level. The
Groundwater Sampling Records for the temporary well sample events are included as Appendix D.

Upon stabilization, as defined in the QAPP, samples were collected and submitted for VOCs (including
1,4-dioxane) and select inorganics analysis (arsenic, cadmium, lead, iron, manganese, magnesium, and
hardness). A total of 24 temporary wells were sampled. In some cases, due to the specific geologic
formation or construction details of the temporary wells (e.g., no filter packs), the turbidity stabilized
above 30 NTUs when al other parameters were also stable. As specified in the QAPP, if stabilization of
all criteriawas not achieved within sixty minutes, samples were collected. With regard to turbidity, 64%
of the temporary wells stabilized with turbidity values less than 30 NTUs.

A summary of the field chemistry data for the temporary wells, showing the stabilized values for each of
the above criteria is provided on Table 2-5. The results from the sampling activities are discussed in
Section 5.

2.25.3 Monitoring Well Installation

Based on the results of the historical data review, existing well viability, test pitting, temporary well
installation and sampling, and Phase 1A RI results (as applicable), nine new permanent monitoring wells
were installed: MW-21/21M, MW-22M/22B, MW-23B, MW-24/24M, and MW-25/25M. The locations
and screened intervals for these wells were discussed and agreed to by EPA and MassDEP prior to
installation. The purpose of the permanent monitoring wells was to fill in data gaps in the existing
monitoring well network and obtain groundwater samples to further characterize groundwater conditions.
Figure 2-3 shows the locations of these additional wells aswell as al existing monitoring wells.

The well couplet MW-21 and MW-21M was initialy installed as a single Geoprobe (temporary well)
location (GP-22) on October 29 and November 1, 2004. In anticipation, the standard procedure for
construction of a permanent monitoring well was followed during installation of GP-22. On November
17, 2004, field personnel returned to GP-22 to oversee the placement of a protective casing (converting
GP-22 to MW-21M) and the installation of water table well MW-21. This well couplet, as well as the
MW-22M/22B couplet (see below), was installed downgradient of the Southern L obe.

After attempting access to the location of well couplet MW-22M and MW-22B on several occasions in
October and November 2004, it was concluded that the wells could not be installed at that time due to
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safety issues resulting from high water in the area. Under frozen conditions, MW-22M and MW-22B
were installed from January 31 to February 8, 2005. Monitoring well MW-22M is an intermediate well
screened from 26-36 feet below ground surface (bgs), with the screened interval based on field screening
results (maximum readings). Monitoring well MW-22B is a bedrock well screened from 56-66 feet bgs,
with the screened interval based on the fracture frequency encountered in the upper 20 feet of rock (46-66
feet bgs).

On November 18-19, 2004, MW-23B was installed north of the Site on the Perkins Development Trust
property. MW-23B was selected as a reference well location to aid in determining upgradient bedrock
groundwater quality. It isscreened from 48 to 58 feet bgs, based on the fracture frequency encountered in
the upper 20 feet of rock (48-68 feet bgs).

Well couplets MW-24/24M and MW-25/25M were installed in the residential neighborhood west of the
Site and of Sutton Brook as part of the Phase 1B RI field activities conducted in 2005. MW-24 and MW-
24M were installed on November 15-16, 2005, adjacent to 50 Serenity Drive. MW-25 and MW-25M
were installed on November 18 and 22, 2005, adjacent to 14 Bemis Circle.

MW-24/24M and MW-25/25M were advanced using a truck-mounted drill rig with hollow stem augers.
Both monitoring well MW-24M and MW-25M are intermediate wells with the screened interval based on
field screening results (maximum readings). MW-24M is screened at a depth of 19.5-29.5 feet bgs and
MW-25M is screened at a depth of 23-33 feet bgs. Both MW-24 and MW-25 are water table wells,
screened at 3-13 feet bgs and 10-20 feet bgs, respectively.

It should be noted that during the drilling of MW-25, the Town’'s water supply line was encountered and
ruptured. Although all proper pre-drilling and mark-out activities were followed (Dig Safe and Road
Opening Permits) and the utilities were marked out in the field, the line was encountered outside of the
markings. Initial sampling results show evidence of influence from this condition (trihalomethanes were
detected in groundwater samples). This condition is discussed further in Section 5.6.

As part of the borehole advancement on each of the new monitoring wells, continuous split spoon soil
samples were collected, classified, and field screened with a hand-held photoionization detector (PID)
meter. A subset of the soil samples were also field screened on the portable field GC. The field GC was
used for the following reasons: 1) confirm total VOC analyzer data and provide indication of specific
V OCs detected in the samples (i.e., develop relative VOC response factors within a borehole; aid in well
screen selection, etc.); 2) used in conjunction with the total VOC analyzer to select specific samples for
laboratory analyses; and 3) aided in identifying specific VOCs in samples when the FID analyzer was
used (e.g., GC did not detect methane whereas the FID detected methane concentrations, which at some
locations was elevated). The data was also used specifically at the upgradient bedrock well location to
assess overburden conditions and the need for an additional deeper overburden well.

The boring logs and well construction diagrams for each location are included in Appendix C. Each well
log provides the date of installation, the type of rig used for installation, the depth of the wells and
screened intervals, and other pertinent information about each specific location. All field GC
chromatograms used for information during these tasks are also included in Appendix C.

2.25.4 Groundwater Sample Collection and Analyses

Following the installation and development of new wells MW-21, MW-21M and MW-23B, groundwater
samples were collected from each viable existing well and MW-21/21M and MW-23B, and submitted for
laboratory analyses. Sampling of the existing monitoring wells on-site occurred during the week of
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November 15-19, 2004. Sampling of the newly installed monitoring wells (which at that point included:
MW-21/21M and MW-23B) occurred on December 8, 2004.

Sampling of the monitoring wells on the Perkins Development Trust property occurred on November 22-
23 and December 8, 2004. Two of the monitoring wells on the Perkins Property, WEB-03 and PMW-2,
were resampled on January 5, 2005 due to uncertainties associated with the initial, draft unvalidated data.
Upon review of this data, the specific VOCs detected in the two wells and their concentrations were
exactly the same in both samples. The laboratory sample log and chain of custody procedures did not
indicate any deviations or exceptions from the standard operating procedures and the other parameters
analyzed by the laboratory from these wells were not the same. Given these results, both wells were
resampled and reanalyzed for VOCs only. The January 5, 2005 sample is consistent with historic data
from these wellsand isused in thisRI.

Following the installation (January 31 — February 8, 2005) and development (February 25, 2005) of MW-
22M and MW-22B, groundwater samples were collected on March 17, 2005 from the wells.

Following installation and development of newly installed monitoring wells MW-24/24M and MW-
25/25M (completed November 15-22, and November 30, 2005 during Phase 1B RI field activities),
groundwater samples were collected and submitted for analysis on December 13-14, 2005. Groundwater
sampling was performed at these wells again on February 9, 2006, to provide an additional round of
resultsto usein theRI.

As described in Section 2.3, quarterly pre-Record of Decision (ROD) groundwater monitoring was
initiated at the Site in September 2005 following submittal of the pre-ROD Monitoring and Sampling
Plan. Groundwater from 18 wells was collected over one year of quarterly monitoring, including:
September 19-20, 2005; December 14-19, 2005; February 14-16, 2006; and June 5-8, 2006. Based on the
results of these four quarterly rounds of monitoring, the frequency of the monitoring program was
modified from quarterly to semi-annually (Spring and Fall), except that competent bedrock wells and
upgradient monitoring well PMW-6, which have been non-detect for VOCs, were modified to annual
sampling. One Pre-ROD monitoring event has been completed since this modification, in October (Fall)
2006. All Pre-ROD data from September 2005 up to and including October 2006 isincluded in thisRI.

The purpose of al groundwater sampling events was to obtain a current understanding of contaminant
distribution in groundwater. Groundwater samples were collected via modified low-flow sampling
methods following EPA Guidance and the procedures described in the project QAPP. Dedicated tubing
was used at each location. The parameters monitored during sampling included: drawdown, pumping
rate; purged volume; dissolved oxygen (DO); temperature; specific conductivity (SEC); pH; oxidation-
reduction potential (ORP); and turbidity. The Groundwater Sampling Records for each monitoring well
sample event areincluded in Appendix D.

Upon stabilization, samples were collected and submitted for VOCs (including 1,4-dioxane), SVOCs, and
TAL metals. A total of 61 wells were sampled (36 wells identified as MW-1 through MW-19; 9 new
wells identified as MW-21/21M, MW-22M/22B, MW-23B, MW-24/24M, and MW-25/25M; 7 wells
identified as WES-01 through WED-07; 4 wells identified as PMW-1, PMW-2, PMW-3, and PMW-6;
and 5 well points identified as WP-6 through WP-10). In November 2004, fifteen wells were also
analyzed for monitored natural attenuation (MNA) parameters, including ferrous iron, sulfite, sulfide,
methane, and dissolved organic carbon. In June 2006, twenty-six wells were sampled for MNA
parameters, including ferrous iron, nitrate, sulfate, methane, and total alkalinity. Note that wells were
sampled at least twice for analysis, and some were sampled more than twice.
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In some cases, due to the specific geologic formations, turbidity readings stabilized above 30 NTUs when
all other parameters were also stable. With regard to turbidity, 88% of the wells stabilized with turbidity
values less than 30 NTUs. To aid in assessing potential interferences in the results for those wells that
didn't stabilize below 30 NTUSs, specifically with regard to metals, 14 groundwater samples were
collected from wells with turbidity values that stabilized above 30 NTUs (from a range of screened
interval depths) and were submitted for dissolved (filtered) metals analysis (in addition to total, unfiltered
metals).

A summary of the results for the 14 samples analyzed for both unfiltered (total) and dissolved (filtered)
metals is presented in Table 2-6. As indicated on this table, the average concentrations of unfiltered and
filtered metals for these wells were generaly in good correlation, with the unfiltered results dightly
higher than the filtered results; therefore, it does not appear that turbidity readings above 30 NTUs are
affecting the metals results. The two metals with the greatest variance were aluminum and arsenic.
Based on a review of the data set, at this time, al unfiltered inorganic data has been used in the site
characterization and consequently used in the risk assessment.
Table 2-6 Comparison of Unfiltered to Filtered Metal Results

Metal Unfiltered (Total) Filtered (Dissolved)

MIN MAX AVERAGE AVERAGE MAX MIN
Aluminum 0.089 5.9 1.601 0.038 0.051 0.02
Arsenic 0.019 1.76 0.494 0.242 1.08 0.005
Barium 0.004 0.82 0.324 0.228 0.72 0.007
Beryllium 0.0004 0.008 0.002 0.002 0.008 0.004
Cadmium 0.0004 0.011 0.002 0.002 0.009 0.0005
Calcium 12 420 137 125 390 11
Chromium 0.003 0.03 0.009 0.004 0.005 0.001
Cobalt 0.001 0.01 0.006 0.006 0.01 0.003
Copper 0.003 0.02 0.006 0.005 0.006 0.003
Iron 4.4 700 162 122 650 0.042
Lead 0.0048 0.0048 0.005 ND ND ND
Magnesium 3 100 49 44 100 2.7
Manganese 0.05 11 2.451 2.131 10 0.007
Nickel 0.0033 0.094 0.035 0.031 0.08 0.0047
Potassium 1.6 160 80 70 150 1.7
Sodium 9 410 188 171 400 8
Vanadium 0.001 0.02 0.010 0.008 0.03 0.001
Zinc 0.005 0.033 0.020 0.020 0.027 0.006

All concentrations are in milligrams per liter (mg/l); ND = Not Detected
“AVERAGE" concentrations include non-detect samples calculated as half the reporting limit.

A summary of the field chemistry data for all wells and all sample dates, indicating the stabilized values
for all criteria, is presented on Table 2-7. Plots of the values collected during the Phase 1A RI, Phase 1B
RI, and al pre-ROD sampling events for the parameters pH, specific conductance, oxidation-reduction
potential, and dissolved oxygen are presented on Figure 2-4.

Review of the dissolved oxygen and oxidation-reduction potential measurements indicate a reducing
environmental with low dissolved oxygen and oxidation-reduction potential readings across most of the
Site. Dissolved oxygen concentrations ranged from 0.03 mg/L to 9.97 mg/L. However, generaly, the
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dissolved oxygen concentrations were less than 1.0 mg/L (72% of the readings). The ORP results
collected from 78% of the sampling locations at or around the Northern and Southern Lobes of the
landfill measured below zero (negative), indicating a reducing environment.

As shown on Figure 2-4, the pH readings across the Site were fairly consistent and within the range of 5.0
to 8.0 standard units with few exceptions. The pH readings measured in groundwater from the bedrock
monitoring wells were consistently higher than those measured in water table or intermediate monitoring
wells.  Specificaly, the pH results from eight bedrock monitoring wells (WEB-3, MW-7R, MW-8R,
MW-13B, MW-16B, MW-17B, MW-18B, and MW-19B) measured greater than 9. The consistently high
pH detected in groundwater at these wells most likely is attributed to grout contamination during well
installation given that the open borehole wells and bedrock wells not pressure grouted exhibited lower pH
readings. In addition, pH levels appear to be decreasing with time in the wells with higher pH readings.

The specific conductivity readings were generally low and consistent, however, higher readings were
observed in those wells proximate to the landfill lobes (see Figure 2-4).

2.255 Aquifer Characteristic Testing
Consistent with the RI/FS Workplan, the following field activities were conducted as part of this task:

e Water level measurements;

e Stream piezometer installation;

e Stream gauging;

e In-situ hydraulic conductivity tests; and

e Three-dimensional groundwater flow model.

2.255.1 Water Level Measurements

Water level measurements from all accessible wells and piezometers were collected on: December 16,
2004; April 20, September 19, and December 12, 2005; February 21, May 25, and October 2, 2006. A
total of 117 data points (wells and piezometers) were measured to help determine gradients and flow
paths at and surrounding the Site. A summary of the water level measurements, discussion of
groundwater levels and gradients, and approximate groundwater flow directions is presented in Section 4.

22552 Stream Piezometer Installation

Initially, four well points were installed on-site to assess groundwater/surface water interactions within
Sutton Brook. WP-3 and WP-4 were installed on October 11, 2004 and WP-1 and WP-2 were installed
on October 27, 2004.

In addition to the four originally proposed stream piezometers: WP-5, was installed on December 6, 2004
in the wetland area at the location of the MW-22 couplet (before well installation) for water level
measurements; and WP-6 through WP-13 were installed at select locations around the Site on November
30 - December 2, 2005 during Phase 1B RI field activities. These piezometers were installed to aid in
determining water levels and to collect shallow groundwater samples for analysis.

All piezometers consisted of dotted points, with galvanized steel riser and cap, and were installed at
depths ranging from 2 to 10 feet below ground surface (or stream bed surface). The piezometer locations
(WP-1 through WP-13) are shown on Figure 2-3.
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2.255.3 Stream Gauging

Stream gauging was performed at eight locations along Sutton Brook (A, B, D, E, F, G, H, and ) on
November 19, 2004, September 22, 2005, and January 10, March 1, June 5, and October 2, 2006.
M easurements of flow were taken using a flow-meter attached to a Vernier scale wading rod, calibrated to
use the 6/10 depth method. Flow measurements were taken in accordance with USGS standard methods
for stream gauging (USGS, 1982). The stream gauging locations are shown on Figure 2-3.

The data collected on September 22, 2005 represented a low-water event and many gauging locations
along tributaries to Sutton Brook were dry and therefore not measured. At other locations the flow was
too low for accurate measurements. The results of al gauging events are discussed further in Section 4.

2.255.4 In-Situ Hydraulic Conductivity Tests

Eleven in—situ hydraulic conductivity tests were conducted to provide information in each of the flow
zones spatially distributed across the Site:

o 3 water table wells (MW-3S, MW-7S, and MW-17S)
o 4intermediate overburden wells (MW-4S, MW-7M, MW-9, and MW-17D)
e 4 bedrock wells (MW-3B, MW-4B, MW-7R, and MW-17B)

The tests were conducted on December 17, 2004 (MW-3S, MW-3B, MW-4S, MW-4B) and on December
29, 2004 (all remaining wells). At each well, field personnel: measured and recorded the water level;
conducted in-situ hydraulic conductivity tests following the rising or faling head test method; and
reduced and interpreted data.

A summary of the hydraulic conductivity results and interpretation of the data is presented in Section 4.
The time drawdown graphs and data sheets are presented in Appendix E.

22555 Three-Dimensional Groundwater Flow Model

A groundwater model for the Site was constructed based on the Site’s conceptual model. The data used
to construct the model has been incorporated from a number of sources including well logs, boring logs
and field mapping. Additional data provided from nearby pumping tests aided in the calibration of the
model.

Boundary conditions of the model were assigned based on observed surface water bodies, observed
topographical divides and known bedrock outcroppings. Sutton Brook and associated tributaries and
wetland areas were simulated using the MODFLOW river package. Groundwater divides were simulated
using no-flow boundaries.

Given the site geology, a two layer model was constructed based on the presence of two distinct
stratigraphic layers, arelatively conductive stratified glacial drift of up to 50 feet thick, and an underlying,
marginally conductive till layer from one to 10 feet thick. Model layers were created using Kriging for
gpatial interpolation of known formation thicknesses and the results were imported into the model.
Aquifer parameters were assigned within the ranges of known field data and within acceptable ranges for
material types (where aquifer tests were not available).

Sensitivity analyses of model parameters indicated a high sensitivity to both horizontal and vertical
hydraulic conductivity values. These analyses alowed the physical properties of the modd to be
optimized, based on the minimization of sum of squared means. Additional parameters used to conduct
these analyses include annual recharge and river conductance.
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The groundwater model for the Site provides a good correlation relative to groundwater flow when
compared to plots of potentiometric surfaces at the Site. In particular, the flow of groundwater away from
each of the two landfill lobes toward the brook is preserved. In addition, groundwater discharge to Sutton
Brook predicted by the model is similar to values calculated from stream gauging at sites along the brook.
The groundwater model was benchmarked against a second set of data independent from the calibration
set and modeled groundwater discharging to Sutton Brook matched well with the measured values from
the stream gauging.

A discussion of the model resultsis provided in Section 4 and a report describing the model devel opment
and calibration is provided as Appendix F.

2.2.6  Surface Water and Sediment Sampling

Twenty-eight surface water and thirty-six sediment samples (SW/SD-30 through SW/SD-43 (2004); SW-
101 through SW-111 (2005); SD-200 through SD-221 (2006); and SW-214, SW-215, and SW-222
(2006)) were collected from Sutton Brook, the associated tributaries, and the shallow man-made pond to
aid in identifying the nature and distribution of impacted surface waters and sediments.

On October 21-22, 2004, surface water and sediment samples were collected from eleven locations
(SW/SD-31 through SW/SD-38, SW/SD-40, SW/SD-41, and SW/SD-43). Surface water and sediment
samples were collected on October 28 (SW/SD-39 and SW/SD-42) and on November 23, 2004 (SW/SD-
30), after access to the Perkins Property was granted. Samples were also collected on December 1-2,
2005, during the Phase 1B RI field activities, and again on November 9-10, 2006, during field activities
conducted at the Deep Marsh and Southern Tributary.

The surface water and sediment sampling locations were sampled by collecting samples directly into the
laboratory bottles (surface water) or by using a sampling trowel or hand auger (sediments) in accordance
with the procedures described in the project QAPP. At severa of the locations, a canoe was needed to
access the sampling locations and collect the samples.

With regard to sediment, multiple samples did not meet the percent solids content criteria specified in the
project QAPP (>30%); however, the samples were still determined to be representative of the sediments
in the respective areas and the data was qualified accordingly. Specifically, 97% of the total data set
comprising rejected sediment data resulted from quaification of non-detect results due to the low
percentage of solids (less than or equal to 30% and greater than or equal to 10%) in the sediment. In
addition, approximately 36% of the positive sediment results were estimated (J qualified) as aresult of the
same issue with the low percentage of solids. Similar qualifications were made to soil samples collected,
though it was not as abundant. The majority of the samples with the low percent solids contained or were
comprised of peat/organic material. Data validation and usability of the sediment data is discussed in
more detail in Section 3.

The surface water and sediment sample locations are shown on Figure 2-5. The drawings depicting the
sample collection locations show all previous and newly collected data locations if they have been
determined usable and included in this Rl (see Section 2.1 above). For the purpose of this RI, samples are
considered “sediment” if they are located beneath standing water, such as the brook or pond, as well as
stagnant wetland areas that are underwater al or part of the year (aguatic wetland habitats).

At the time of sample collection, the following parameters (for surface water) were a'so monitored in the
field: dissolved oxygen (DO); temperature; specific conductivity (SEC); pH; and turbidity. A summary
of these readingsis presented in Section 5.

Surface water and sediment samples were analyzed for VOCs, SV OCs, total metals, and PCBs/pesticides.
In addition, surface water samples were analyzed for hardness, nitrates, and sulfate; and sediments for
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TOC and grain size. Toxicity testing was also performed on select sediment samples collected from the
Southern Tributary. Thirty-one surface water samples, including samples collected during the pre-ROD
monitoring program, were also analyzed for dissolved (filtered) metals for usein the risk assessments. To
aid in the ecological risk assessment, six of the sediment samples (SD-31 through SD-34, SD-36, and SD-
38) were analyzed for AVS/SEM.

The discussion of the surface water and sediment sample resultsis provided in Section 5.
2.2.7 Ecological Assessment
The abjective of thistask wasto collect field data necessary to support the ecologic risk assessment.

On June 3, 2004, a reconnaissance-level ecological characterization was conducted to identify natural
communities occurring on-site and to document vertebrate wildlife species that could reasonably be
expected to occur on-site. Areas of relatively uniform plant species composition were delineated on an
ortho-corrected aerial photograph and communities were identified largely by the dominant woody
species present. This assessment was completed by Woodlot Alternatives under the assistance of aW&C
biologist. Woodlot Alternative's Ecological Assessment report, dated July 2004, is provided in
Appendix G.

In October 2004, Woodlot Alternatives conducted the following activities. delineated wetlands regulated
by the MADEP, US Army Corps of Engineers, and the EPA; completed a wetland functions and values
assessment; and delineated the 10- and 100-year floodplain elevation at the Site. Woodlot’s report, dated
January 2005, is provided in Appendix G.

2.3 PRE-RECORD OF DECISION (ROD) MONITORING AND SAMPLING

To determine potential seasonal variability, as well as potential changes in the nature, distribution, and
guantity of contamination, or the environmental fate and transport, reference levels, and migration
pathways at the Site, groundwater and surface water quality were monitored regularly from September
2005 to October 2006. All data collected from the pre-ROD events, including the most recent October
2006 event, is presented and used in this RI. This section describes the scope of the pre-ROD monitoring
and sampling as it has evolved since September 2005.

Initially (September 2005), each quarterly pre-ROD monitoring event consisted of collecting and
analyzing groundwater samples from 18 monitoring wells. During the semi-annual events (September
2005 and February 2006), in addition to the groundwater samples, surface water samples were collected
and analyzed from four sampling stations in Sutton Brook. The results of the first four pre-ROD events
(September 2005, December 2005, February 2006, and June 2006) indicated that, overall, contaminant
concentrations were relatively steady, with some localized changes and dight variability due to seasonal
variations (low water versus high water conditions). Based on this information, the frequency of the
program was modified from quarterly to semi-annually (Spring and Fall) for the majority of the sample
points, with competent bedrock wells and upgradient well PMW-6 sampled annually.

A brief description of the site conditions encountered during each quarterly event follows:

e September 2005 — The September 2005 event was a “low water” event that occurred in the late
summer after a period of little rainfall (1.41 inches over the previous month, as measured at the
Shawsheen River USGS gauging station near Wilmington, MA, 01100600). The average
ambient air temperature at the site was approximately 65°F, and the average groundwater
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temperature (as measured in the monitoring wells screened across the water table surface) was
59°F.

e December 2005 — The December 2005 event occurred during an early winter freeze/thaw
period, following a moderate period of precipitation (4.85 inches over the previous month). As
determined by reviewing the discharge measured at the Shawsheen River, the sampling event
occurred during a freeze period between two different thaw periods. The average ambient air
temperature at the site was approximately 25°F, and the average groundwater temperature was
49°F.

o February 2006 — The February 2006 event occurred during the winter, following a heavy
snowfall when the site was covered with 10-12 inches of snow. However, the average ambient
air temperature at the site during the event was approximately 35°F, and due to these
temperatures, the Shawsheen River was experiencing a surge from the snow melt. The average
groundwater temperature was 48°F.

e May/June 2006 — The June 2006 event was a “high water” event that occurred during the
spring, following heavy periods of rain. There was one large precipitation event in May 2006,
as well as additional precipitation both immediately before and during the sampling. In al,
12.57 inches of precipitation was measured during the month prior to the sampling event (one
of the highest recorded months in 70 years). The average ambient air temperature at the site
was approximately 60°F, and the average groundwater temperature was 53°F.

e October 2006 — The October 2006 event occurred in the late summer, during low water
conditions; though observed water levels were not as low as September 2005. The measured
precipitation for the month leading up to the sampling was 2.34 inches, scattered over five
different events. The average ambient temperature at the site was approximately 65°F, and the
average groundwater temperature (as measured in the monitoring wells screened across the
water table surface) was 57°F.

The following graphs show the discharge and precipitation, respectively, as measured at the USGS
Shawsheen River Gauging Station near Wilmington, MA (Station 01100600). The dashed lines on the
figures represent each sampling event.
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USGS Shawsheen River Gauging Station: Discharge Data

USGS 01100600 SHAWSHEEN RIVER NEAR WILMINGTON, MA

— 2088.8 T : - - -
] = ~ ~ ~ ~
2 . . . . .
o 10880.8 : : : : :
3 : : : : :
L : . . .
[ . . . h .
o . . . .

- . . . 0
= : : : b :

“~ 168.8 5 = i > .
o s 4 : s

- : : : : :
= 3 . . . 5
Q . . . .

. - . . .
) H . . . o
b . . . . 5
e 18.8 2 . . 5 o
= N . . . =
o M M M M
W . . . .

-y . . . .
= 2 2 2 .
5 . . . . .
= S 5 5 5 5 S
= -

Sep Hov Jan Har Hay Jul Sep Hov Jan
2885 20885 20086 20086 2086 2086 2086 2806 2087

— Daily nean discharge
=== Period of approved data

=== Pgriod of provisional data

Source: USGS National Water Information System, February 2007
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2.3.1  Groundwater and Surface Water Sampling and Analyses

Based on a review of historic and current data (collected through the Phase 1A RI, March 2005), the
following outlines the sample selection rationale that was used in determining the Pre-ROD monitoring
locations for the period of September 2005 to October 2006:

e Groundwater samples were collected from monitoring wells (screened at different depth
intervals): adjacent to, and downgradient of the landfill lobes; from monitoring wells within and
downgradient from the Former Drum Disposal Area; from the downgradient site perimeter; and
from wells upgradient of the site. Groundwater samples were analyzed for: volatile organic
compounds (VOCs) plus 1,4-dioxane, total (unfiltered) and/or dissolved (filtered) metals, and
field chemistry parameters (pH, specific conductance, ORP, dissolved oxygen, and turbidity).
In addition, five of the wells (identified as source area wells) were analyzed for SVOCs during
each event.

e Surface water samples were collected from stations located along Sutton Brook, at upgradient
and downgradient locations, as well as at specific locations between the landfill lobes and
downgradient of the Former Drum Disposal Area. Surface water samples were analyzed for:
VOCs plus 1,4-dioxane, total (unfiltered) and dissolved (filtered) metals, and field chemistry
parameters (pH, specific conductance, ORP, dissolved oxygen, and turbidity).

The locations of the pre-ROD sampling locations have been highlighted on Figure 2-6.

A summary of the pre-ROD monitoring program, incorporating the modifications made to the previous
program is provided in Table 2-8.

2.3.2  Groundwater and Surface Water Gauging

During each pre-ROD sampling event, a complete round of water levelsis collected from each accessible
site monitoring well and stream piezometer. In addition, stream gauging data is also collected at select
locations within the brook and associated tributaries to aid in assessing seasonal variations in surface
water flow. All water measuring and gauging activities are conducted in accordance with the project
QAPP. Data collected is used in determining the groundwater and surface water movements, and
seasonal variations, which are presented and discussed in more detail in Section 4.
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Sutton Brook (210517)

Table 2-2

Summary of RI Field Investigation
Remedial Investigation and Feasibility Study
Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

L . . No. No. Lab Laboratory Analyses ) .
Area Task Investigation Type Media IDs Rationale Locations Depth (ft bgs) Samples (See Notes) Field Analyses/Observations
Physical inspection of lobes; sampling
Site Recon N/A N/A location mark-out; accessibility NA NA NA NA Visual characterization
determinations, etc.
Waste delineation of Landfill Lobes (24 Visual characterization: total
Soils and Sources of Test Pits Soil TP-1to TP-30 TPs around northern lobe; 14 TPs around 38 <10 0 None VOC screenin !
Contaminants southern lobe); Engineering Purposes 9
Landfill Lobes
Leachate Breakouts, Leachate LF-1, LF-2 Assess leachate from landfill lobes 2 Surface 2 VOC, SVOC, .N.Ietals, PCBs, pH, Conductivity, Temperature
if present Pesticides
Soil Probe Soil SG-110 SG-5 Surface soil data fo.r use in FS/remedy 5 0-10 4 Grain SIZE,‘ moisture density, | Visual characterlza_tlon; total
design soil strength VOC screening
SG-1to SG-5 ) . 5 <5 5 VOCs % methane, % oxygen, H,S
Air Quality Assessment Soil Gas Survey Landfill gas Landfill gas data for use in FS/remedy % methane, % oxygen, H,S
! b , % ,
SG-6 0 SG-8 design 3 <10 0 None yoem,
and %carbon dioxide
Former Drum Disposal Area Soils and Spurces of Geoprobe - Soil Soil SB-1 to SB-6 Characterization _samples from Former 6 15+ 6 VOC, SVOC, _Metals, PCBs, GC_ field screening WIPID,
Contaminants Drum Disposal Area Pesticides Visual characterization
Former Garage, Residence, and Soils and Spurces of Geoprobe - Soil Soil SB-7 to SB-10 Characterization samples 4 15 + 4 VOC, SVOC, _N_Ietals, PCBs, GC_ field screenmg W/_PID,
Storage Area Contaminants Pesticides Visual characterization
Hand Auger -Upland . Use in risk assessment and to delineate VOC, SVOC, Metals, PCB, ) s
Surface Soil Soil SS-8 extent of contamination 1 0-10 1 Pesticides, TOC, pH, Dioxins Visual characterization
WS-6, WS-15,
Hand Auger - Soil GP-1, GP-7, GP-8, Use in risk assessment and to delineate 11 0-1.0 11 VOC, SVOC, Metals, PCB, Visual characterization
Wetland Surface Soil GP-23, SS-5, SS-9, extent of contamination ' Pesticides, TOC, pH
SS-12, SS-13, SS-14
On-Site Surface Soils and Hand Auger - . Soil WS-106, WS-107 Use in risk assessment a.nd t.o delineate 2 0-1.0 2 Metals Visual characterization
Wetland Areas (outside limits of Soils and Sources of Wetland Surface Soil extent of contamination
landfill lobes and drum disposal Contaminants
area) Assess for the presence of dioxins in soils
Hand Auger - . associated with former burning operations L ) s
Wetland Surface Soil Soi SS-5,5S-9 (areas outside the presumptive landfill 2 0-10 2 Dioxins Visual characterization
cap)
WS-7, WS-10, WS-11 |56 i risk assessment and to delineate VOC, SVOC, Metals, PCB, ) o
WS-16, L 9 0-1.0 9 . Visual characterization
WS-101 to WS-105 extent of contamination Pesticides, TOC, pH
Hand Auger - Sed
Wetland Sediment
SD-216 to SD-221 Use in risk assessment and to delineate 6 0-10 6 VOC, SVOC, Mercury, TOC Visual Characterization

extent of contamination

(Grain size for SD-216)
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Sutton Brook (210517)

Table 2-2

Summary of RI Field Investigation
Remedial Investigation and Feasibility Study
Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

L . . No. No. Lab Laboratory Analyses ) .
Area Task Investigation Type Media IDs Rationale Locations Depth (ft bgs) Samples (See Notes) Field Analyses/Observations
Hand Auger -Upland . $S-1, $8-2, 55-3, Voc, SVOC, Metals, PCB, . -
" Soil 5 0-1.0 5 Pesticides, TOC, pH Visual characterization
. Surface Soil SS-108, SS-110 L
Soils and Sources of (Dioxins for SS-1)
Contaminants
Hand Auger - Soil WS-4, WS-109, WS-111, 5 0-1.0 5 VOC, SVOC, Metals, PCB, Visual characterization
Wetland Surface Soil WS-112, WS-113 ’ Pesticides, TOC, pH
Reference Locations - T
Areas anticipated to be unaffected by site VO,S : SVdOC L"e?s' PCB,
) operations, but that may be affected by _Pesticides, Hardness, Temperature, pH, Conductivity,
Reference Surface Water Sampling Surface Water SW SW-30 and SW-222 other local non-site sources including 2 NA 5 Nitrates, Sulfate for SW-30 DO, Turbidity, ORP
roadway runoff, atmospheric deposition, (Metals and Hardness only for
etc. SW-222)
VOC, SVOC, Metals, PCBs,
Pesticides, grain size, TOC
. . . SD-30, SD-200 for SW-30 and . N
Sediment Sampling Sediment Sed and SD-201 3 0-0.5 3 Arsenic, Iron, grain size and Visual Characterization
toxicity testing for SD-200 and
SD-201
GP-1to GP-26 vOCs' and inorganics (As,
Temporary Wells - oW (GP-17 not installed; GP- | Evaluate groundwater flow and discharge 2 10 - 30* 26 Cd, Pb, Fe, Mg, Mn, Temperature, pH, Conductivity,
Groundwater 22 converted locations; assess water quality . hardness); GP-24 also for DO, Turbidity, ORP
to MW-21M) MNA parameters
Characterize downgradient overburden
and bedrock groundwater; upgradient VOC?, Metals and select wells L
New Monitoring Wells GW MW-21 to MW-25 bedrock groundwater; and groundwater 9 various 31 for SVOC and MNA Temperature, p.H.’ Conductivity,
. : DO, Turbidity, ORP
hydrology and chemistry in the area parameters
further west of Sutton Brook
MW-1 to MW-19; WES- |\ hitor groundwater uality; evaluate
Existing Monitoring GW 01 to WED-07; PMW-1, monitored ?1atUI’8| attenl?ation ;Jf dissolved 47 various 138 VOC', SVOC, Metals and | Temperature, pH, Conductivity,
Wells PMW-2, PMW-3, PMW-4, chemicals MNA parameters DO, Turbidity, ORP
PMW-6 (Perkins property)
. Aid in evaluating groundwater to surface
Overall Site Groundwater Subsu_rface and‘ ) Stream Piezometers GW WP-1 to WP-5 water discharge and to determine 8 0-5.0 0 NA NA
Hydrogeological Investigation | in Brook/Wetlands WP-11 to WP-13 o
groundwater flow direction and rate
. Aid in evaluating contaminants in shallow VvOC!, SVOC, Metals -
Stream Piezometers ' ! ) Temperature, pH, Conductivity,
in Brook/Wetlands GW WP-6 to WP-10 groundwater and grgundwater to surface 5 0-10.0 5 (also WP-6 anq WP-7: PCB, DO, Turbidity, ORP
water discharge Pesticides)
Water levels GW all wells Aid in dete‘rmln_mg groundwater flow all various NA NA NA
direction and rate
11 locations
In-situ hydraulic MW 7SIM/R; MW-9, MW- (o gy ol
4 ) GW 17S/D/B, MW-3S/B; Aid in determining groundwater velocity | . o various NA NA NA
conductivity testing intermediate;
MW-4S/B
and 4
bedrock)
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Sutton Brook (210517)

Table 2-2

Summary of RI Field Investigation
Remedial Investigation and Feasibility Study
Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

L . . No. No. Lab Laboratory Analyses ) .
Area Task Investigation Type Media IDs Rationale Locations Depth (ft bgs) Samples (See Notes) Field Analyses/Observations
Locations along Sutton Brook and
associated tributaries and wetlands, VOC! Metals. Hard
SW-31 to SW-43 including contaminant groundwater N’,t et as,s I?rtness, Temperature. pH. Conductivit
Surface Water SW SW-101 to SW-111 discharge areas from Southern Lobe and 26 NA 35 b ! rta efsl ut ate ‘ pDO Tuyrk[))idi’t ORP 4
SW-214 and SW-215 the Former Drum Disposal Area; use in S(\s/l(J)Cs:eP(éBOT:’aelsot?csidzg) ’ Y
h health and logical risk ’ ’
Sutton Brook Surface Water and Sediment uman e:ssezr;mgﬁ?soglca s
and Site Surface Waters Sampling
SD-31 to SD-43 Locations along Sutton Brook and \I;(e)scti’cﬁi\(/e(s)cg’rg/ilr? gy
Sediment Sed SD-202 to SD-215 wetlands; _use |‘n human health and 27 0-1.0 27 AVS/SEM, and Toxicity Visual characterization
ecological risk assessments )
Testing
Habitat assessment; Identify ecological communities, habitat
Ecological Assessment wetlands and flood Various NA types, and species present on or NA NA NA NA Visual characterization
Overall Site plain delineation surrounding the site
Survey sampling locations; install
Site Survey Survey N/A all locations settlement survey monuments on landfill All NA NA NA NA
lobes

Notes:

For specific laboratory analyses of individual samples, refer to Section 3.
DO = dissolved oxygen

DOC = dissolved organic carbon

ft bgs = feet below ground surface

Table 2-2 Field Investigation Summary.xls

GW = groundwater

NA = Not applicable

ORP = oxygen reduction potential
PID = photoionization detector

Sed = sediment

AVS = acid volatile sulfide

SW = surface water

SVOC = semivolatile organic compound

30f3

VOC = volatile organic compound

VOC! = volatile organic compounds plus 1,4-dioxane
TOC = total organic carbon

SEM = simultaneously extracted metals

Woodard & Curran
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Table 2-3

QA/QC Summary Table

Remedial Investigation and Feasibility Study
Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

No. of No. of Field Expected No.
Data Evaluation - Tier Sampling Duplicate of VOA Trip No. of Equip. | Total No. of
Medium/Matrix Analytical Parameter Concentration Level Analytical Method Level Locations Pairs Organic Inorganic Blanks® Blanks Samples
No. of
No. of MS No. of MSD Duplicates |No. of Spikes
Surface Water
VOC with TICs Low 8260B 11 25/25 2/2 2/2 2/2 2/3 33/34
1,4-dioxane Low 5030C/8260B 1l 25/25 2/2 2/2 2/2 3/3 34/34
SVOC with TICs Low 8270C 1 19/19 2/2 2/2 2/2 25/25
TAL Metals Low 6010/7470A 1 25/25 2/2 2/2 2/2 31/31
Surface Water
Dissolved Metals Low 6010/7470A 1] 6/16 1/1 0/1 0/1 7/19
Hardness NA SM6640B | 25/25 2/2 27127
PCBs Low 8082 1 19/19 2/2 2/2 2/2 25/25
Pesticides Low 8081 1 19/19 2/2 2/2 2/2 25/25
Nitrate/Sulfate NA 353.2/375.4 I 25/25 22 27127
Groundwater
VOC (WPs incl. TICs) Low 8260B | 31/30 3/3 2/6 1/1 37/40
1,4-dioxane Low 5030C/8260B | 31/30 3/3 2/6 1/1 37/40
SVOC (WPs incl. TICs) Low 8270C | 2/2 1/0 1/1 4/3
As, Cd, Pb, Fe, Mn, Mg Low 6010/7470A | 26/25 2/2 28/27
GW - Temporary Wells/WPs —
porary TAL Metals (WPs) Low 6010/7470A | 55 71 1 77
PCBs Low 8082 | 2/2 1/0 1/1 4/3
Pesticides Low 8081 | 2/2 1/0 0/1 0/1 1/1 4/5
Hardness NA SM6640B | 26/25 2/2 28/27
VOC with TICs Low 8260B 1 46/46 5/5 3/3 3/3 1/9 1/1 59/67
1,4-dioxane Low 5030C/8260B 11 46/46 5/5 3/3 3/3 1/9 1/1 59/67
GW - Existing MWs SVOC with TICs Low 8270C I 46/46 5/5 313 313 11 58/58
Dissolved Metals Low 6010/7470A 1] 0/6 0/2 0/8
TAL Metals Low 6010/7470A 11 46/46 5/5 3/3 3/3 1/1 58/58
MNA Parameters* Low/Med * Il 15/13 2/2 17/15
VOC with TICs Low 8260B 1 15/15 1/1 2/2 2/2 3/4 2/2 25/26
1,4-dioxane Low 5030C/8260B 11 15/15 1/1 2/2 2/2 3/4 2/2 25/26
GW - New MWs
SVOC with TICs Low 8270C 11 5/5 1/1 2/1 2/1 1/1 11/9
TAL Metals Low 6010/7470A 11 15/15 1/1 2/3 2/3 2/2 22/24
MNA Parameters Low/Med * Il 0/2 0/1 0/3
Sediment
VOC Low/Med 5035/8260B 11 23/23 2/2 2/2 2/2 1/4 2/2 32/35
SvVOC Low 8270C 11 23/23 2/2 2/2 2/2 2/2 31/31
TAL Metals Low 6010/7471A 1l 25/25 2/2 2/2 2/2 2/2 33/33
. AVS/SEM NA EPA Draft Method | 6/6 1/1 717
Sediment
PCBs Low 8082 1 23/23 2/2 2/2 2/2 2/2 31/31
Pesticides Low 8081 11 23/23 2/2 2/2 2/2 2/2 31/31
Sieve
Grain Size NA ASTM C-117, C-136 NA 14/14 1/1 15/15
pH Low 9045C | 9/9 1/1 10/10
TOC NA CToyd Kanhn ] 23173 272 75775

Sutton Brook (210517)
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Table 2-3

QA/QC Summary Table
Remedial Investigation and Feasibility Study
Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

No. of No. of Field Expected No.
Data Evaluation - Tier Sampling Duplicate of VOA Trip No. of Equip. | Total No. of
Medium/Matrix Analytical Parameter Concentration Level Analytical Method Level Locations Pairs Organic Inorganic Blanks® Blanks Samples
No. of
No. of MS No. of MSD Duplicates |No. of Spikes
Soil
VOC Low/Med 5035/8260B 11} 22/22 3/2 2/1 2/1 1/6 2/2 32/34
SVOC Low 8270C 1 22/22 3/2 2/1 2/1 2/2 31/28
TAL Metals Low 6010/7471A 11l 22/22 3/2 2/1 2/1 2/2 31/28
Surface Soil
PCBs Low 8082 1] 22/22 3/2 2/1 2/1 2/2 31/28
Pesticides Low 8081 1] 22/22 3/2 2/1 2/1 2/2 31/28
TOC Low Lloyd Kahn | 22/22 4/2 0/1 0/1 26/26
pH Low 9045C | 22/22 3/2 0/1 0/1 25/26
Dioxins Low 8280 1] 4/4 1/1 5/5
VOC Med/High 8260B*** 11l 10/10 1/1 1/1 1/1 0/3 1/1 14/17
PCBs Low 8082 11l 10/10 1/1 1/1 1/1 1/1 14/14
Soil - Geoprobe Pesticides Low 8081 Il 10/10 /1 11 1/1 11 14/14
SVOC Med/High 8270C 11l 10/10 1/1 1/1 1/1 1/1 14/14
TAL Metals Med/High 6010/7471A 11l 10/10 1/1 1/1 1/1 1/1 14/14
Direct Shear ASTM D-
Soil Strength NA 3080 NA 5/4 1/1 6/5
Soil - Landfill FS Sieve
Grain Size NA ASTM C-117, C-136 NA 5/4 1/1 6/5
Standard Proctor ASTM D
Moisture Density NA 698 NA 5/4 11 6/5
Leachate
VOC Med 8260B | 2/2 1/0 3/2
SVOC Med 8270C | 2/2 1/0 3/2
Leachate TAL Metals Med 6010/7470A | 22 1/0 3/2
PCBs Med 8082 | 2/2 1/0 3/2
Pesticides Med 8081 I 212 1/0 312
Gas
Percent Methane % (1) NA 5/5 1/1 6/6
) Percent Oxygen % (1) NA 5/5 1/1 6/6
Landfill Gas
Hydrogen Sulfide % 1) NA 5/5 1/1 6/6
VOC Low TO-15 1l 5/5 17T 576
Notes:
Red numbers indicate actual numbers of samples collected and analyzed by the laboratory *MNA Paramaters = Fe+2 (SM3500), sulfite (377.1), sulfide (376.1), methane (3810), DOC (415.1)
during Phase 1A (September 2004, including sampling of MW-22 couplet in March 2005) ***Geoprobe VOC soil samples from soil borings SB-1 through SB-10 were analyzed based on either high or low concentration levels. SB-3,4,5,6 and 8 were analyzed at
and Phase 1B (November 2005, including February 2006 sampling of MW-21, MW-24, and MW-25 couplets). high concentration, while SB-1,2,7,9, and 10 were analyzed at low concentrations. The three trip blanks collected were analyzed at both high and low concentrations.

This table does not reflect other 2006 sampling events (2006 Pre-ROD groundwater or surface water sampling,
or the supplemental groundwater, surface water, sediment, or landfill gas sampling conducted from
June 2006 to December 2006).

(1) = measured in field with handheld instrument AVS/SEM = Acid volatile sulfides/simultaneously extracted metals
(2) = One per cooler with VOC samples LF = Landfill

NA = Not applicable PCB = polychlorinated biphenyl

As = Arsenic DOC = dissolved organic carbon

Cd = Cadmium SVOC = Semi-volatile organic compound

Pb = Lead TOC = Total organic compound

Fe =Iron VOC = Volatile organic compound

Mg = Magnesium GW = Groundwater

Mn = Manganese

Woodard & Curran
Sutton Brook (210517) February 2007
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Table 2-4

Summary of Well Viability Assessment

Remedial Investigation and Feasibility Study

Sutton Brook Disposal Area Superfund Site - Tewksbury. Massachusetts

. Total Depth to Well Screen Information Measurements from October/November 2004
e Date Construction| Depth of
Well Identification Installed Material Boring Well Bottom
(f ® Pt L | Sevey | bevey | Fo®Rm) | PDGRM) | CHi6) | CO:(6) | 0:06) | HeS(ppm)
\Water table wells
MW-1S Jun-95 2-inch PVC 12 11 2-11 9 4.30 14.20 0.6 0.1 0 20.8 0
||MW-ZS Jun-95 2-inch PVC 15 15 5-15 10 5.60 16.94 0 0 0.1 20.6 0
||MW-3S Jun-95 2-inch PVC 20 19 9-19 10 6.14 21.75 0 0 0.1 20.3 0
[Mw-6 Jun-95 | 2-inch PVC 22 15 5-15 10 5.95 17.92 0 0 0.1 20.4 0
||MW-7S Jun-99 2-inch PVC 10 10 0-10 10 4.02 12.63 0 0.5 0.2 20 0
[Mw-115 Jan-01 | 2-inch PVC 54 14 414 10 2.22 15.80 1 0.5 0 20.4 0
||MW-12 Jun-99 2-inch PVC 14 14 4-14 10 7.80 15.33 0 26.8 15.2 13.9 0
[Mw-13s Feb-01 | 2-inch PVC 15 15 5-15 10 2.95 17.30 0.8 0.1 0 20.7 0
||MW-17S Feb-01 2-inch PVC 15 15 5-15 10 5.37 17.50 0.6 0 0 20.6 0
MW-19S Jan-01 2-inch PVC 20 20 10-20 10 7.79 22.80 0 0 0.1 20.4 0
WES-01 (Perkins) Aug-99 2-inch PVC | unknown 12 unknown unknown 3.57 17.00 119.80 0 0 18.9 0
\WES-04 Aug-99 2-inch PVC | unknown 11 unknown unknown 4.84 16.40 0 0 0.2 20.3 0
\WES-6 Aug-99 2-inch PVC | unknown 15 unknown unknown 12.51 20.21 0 0 0.9 20.3 0
DEP-1 1999 unknown unknown unknown unknown unknown 1.04 NM 0.2 0.1 0 20.6 0
DEP-2 1999 unknown unknown unknown unknown unknown Unable to Locate
DEP-3 1999 unknown unknown unknown unknown unknown NM NM 0 \ 0 0.1 20.4 0
Perkins Property Wells
PMW-1 Apr-02 2-inch PVC 14 14 4-14 10 10.28 17.00 61.00 0 0 19.0 0
PMW-2 Apr-02 2-inch PVC 14 14 4-14 10 12.41 17.60 0 0 0 20.3 0
PMW-3 Apr-02 2-inch PVC 14 14 4-14 10 10.42 16.45 140.1 0 0 19.6 0
PMW-4 May-02 2-inch PVC 10 10 2-10 8 6.20 12.95 9.7 0 0 19.5 0
PMW-5 May-02 2-inch PVC 10 10 2-10 8 6.41 12.75 44.20 0 0 19.1 0
PMW-6 May-02 2-inch PVC 10 10 2-10 8 9.04 11.55 30.90 0.1 0 19.0 0
Intermediate Wells
MW-4S Jun-95 2-inch PVC 26 25 15-25 10 4.35 27.30 0 16.8 4.8 16.6 0
[Mw-5 Jun-95 | 2-inch PVC 32 25 15-25 10 4.25 27.05 0 10 0.8 18.8 0
||MW-7M Jun-95 2-inch PVC 25 25 15-25 10 3.50 27.43 275 49.7 6.1 10 0
||MW-8M Jun-99 2-inch PVC 57.5 30 20-30 10 241 33.03 0 0 0.2 20.1 0
||MW-9 Jun-99 2-inch PVC 36 25 15-25 10 1.12 27.90 20.7 0 0.1 20.3 0
[(Mw-10 Jun-99 | 2-inch PVC 27 25 15-25 10 3.20 27.95 0 17.4 0.2 16.1 0
||MW-11 Jun-99 2-inch PVC 62 37 27-37 10 3.06 40.20 0.6 0.2 0 20.4 0
[Mw-11D Jan-01 | 2-inch PVC 63 63 53-63 10 2.49 65.50 1.4 0.1 0 20.5 0
||MW-13D Jun-99 2-inch PVC 36 34 24-34 10 3.17 37.05 0.6 0.1 0 20.7 0
||MW—14 Jun-99 2-inch PVC 52 48 38-48 10 3.38 51.50 0.6 0 0 20.7 0
(Mw-15 Jun-99 2-inch PVC 28 28 18-28 10 4.90 30.10 0 0 0.1 20.5 0
||MW—16D Jan-01 2-inch PVC 39 38 28-38 10 1.94 39.40 0.4 0.1 0 20.4 0
[Mw-17D Feb-01 | 2-inch PVC 50 50 40-50 10 4.80 50.97 0.2 0.1 0 20.5 0
||MW—18D Jan-01 2-inch PVC 60 59 49-59 10 7.14 62.30 0 0 0.1 20.5 0
MW-19D Jan-01 2-inch PVC 51 44 34-44 10 7.63 46.65 0 0 0.2 20.4 0
WED-02 (Perkins) Aug-99 2-inch PVC | unknown 94 unknown unknown 4.04 98.40 115.10 0.1 0 18.9 0
\WED-05 Aug-99 2-inch PVC | unknown 31 unknown unknown 4.95 38.95 0 0 0.4 20.2 0
\WED-7 Aug-99 2-inch PVC | unknown 45 unknown unknown 12.29 50.41 0 15 4.1 12.8 0
Sutton Brook (210517) Woodard & Curran
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Table 2-4

Summary of Well Viability Assessment

Remedial Investigation and Feasibility Study

Sutton Brook Disposal Area Superfund Site - Tewksbury. Massachusetts

. Total Depth to Well Screen Information Measurements from October/November 2004
e Date Construction| Depth of
Well Identification Installed Material Boring Well Bottom
(ft) Depth Length DTW (ft DTB (ft
CH, (% CO, (% 0, (% H,S
(M) @ phe bpve) | bpve) | FD(Pm) | PID (ppm) 4 (%) 2 (%) 2(%) | HS (ppm)

Bedrock

MW-1R Jun-99 2-inch PVC 40 30 20-30 10 4.10 3252 0 0 0 20.8 0
||MW—2B Jun-95 3"“§glgpe“ 37 37 23-37 14 5.61 39.51 0 0 0.1 206

||MW—3B Jun-95 3"”Eglgpe“ 515 515 38-51.5 135 5.46 53.94 0 0 0.2 20.2 0
(Mw-4B Jun-95 | 2-inch PVC 44 44 34-44 10 4.28 47.91 0 2.5 0.7 19.9 0
[Mw-7R Jun-99 2-inch PVC 52 a7 37-47 10 2.37 49.11 0 0 0 20.3 0
[Mw-8R Jun-99 | 2-inch PVC 82 77 67-77 10 2.18 80.95 0 0 0 20.3 0
[Mw-13B Feb-01 | 2-inch PVC 545 535 435-53.5 10 2.50 55.60 0.6 0.1 0 20.7 0
[Mw-16B Jan-01 2-inch PVC 60 60 50-60 10 2.12 62.00 0.8 0.1 0 20.6 0
[Mw-17B Feb-01 | 2-inch PVC 74 74 64-74 10 452 75.85 1.2 0.1 0 205 0
[Mw-18B Jan-01 | 2-inch PVC 77 77 67-77 10 7.06 80.10 0 0 0.1 20.5 0
MW-19B Feb-01 | 2-inch PVC 69 69 59-69 10 6.73 72.75 0 0 0.1 205 0
WEB-03 (Perkins) Aug-99 2-inch PVC | unknown 119 unknown 3.77 123.70 0 0.1 0 18.9 0

NOTES:

Masterlock #2440.

ABBREVIATIONS:

CH,4 = methane
CO, = carbon dioxide
O, = oxygen

NM = not measured

H,S = hydrogen sulfide

ft = feet below ground surface, except when referring to screen length
PVC = polyvinyl chloride
DTW = depth to water

DTB = depth to bottom
PPM = parts per million, volume

3. Those wells not installed before October/November 2004 are not included on this Well Viability Summary Table.

1. Wells located on Perkins' Property were locked using Masterlock #A152 locks. All permanent wells at the Sutton Brook Disposal Area Site were locked using Masterlock #0344 locks. Town Wells (not shown here) were locked using

2. The Photoionization Detector (PID) was switched for a Flame lonization Detector (FID) during the drilling program to alleviate interference issues (moisture, humidity, etc.). Because access to the Perkins property was not granted until mid-
November (during the drilling program, after all other wells had been assessed), the field screening instrument being used at the site at that time and subsequently used during the well viability tasks on the Perkins Property was an FID.

Sutton Brook (210517)
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Table 2-5

Wellhead Readings and Stabilized Field Chemistry Parameters - Temporary Wells
Remedial Investigation and Feasibility Study
Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

Wellhead Readings Stabilized Field Chemistry Parameters
Screened Intake Depth Purged Hydrogen Specific Dissolved
Sample Location Interval Date (ft bgs) Sample | Volume PID FID % Carbon Sulfide Conductance | Temperature Oxygen Turbidity
Identifier (ft bgs) Sampled *(ft btc) Method (gal.) (ppmV) (ppmV) |% Methane| Dioxide | % Oxygen| (ppmV) | pH(SU.) (mS/cm) (°C) ORP(mV)| (mg/l) (NTU)
DEP-4 unknown 09/15/99 14.5 NR NR NM NM NM NM NM NM 5.92 0.234 13.58 -189 2.20 3.9
GP-01 2-12 11/11/04 8 LF-P 3.00 NM NM NM NM NM NM 6.00 0.632 11.63 144 0.68 14.8
GP-02 2-12 10/14/04 10 LF-P 3.00 43 NM 0.2 0.8 20.8 NM 7.03 2.370 16.73 -123 0.26 435
GP-03 22-122 10/14/04 10.5 LF-P 1.75 15.6 NM 75.8 37.8 0.0 NM 6.78 3.520 14.81 -96 0.32 18.8
GP-04 34-134 10/14/04 11.5 LF-P 3.66 0.5 NM 0.3 11 20.1 NM 6.66 1.172 15.33 -90 1.57 16.1
GP-05 8-18 10/14/04 16 LF-P 2.25 0.0 NM 0.8 0.6 20.2 NM 6.56 2.060 14.40 -124 0.32 26.1
GP-06 8-18 10/14/04 16 LF-P 2.50 0.0 NM 0.3 0.5 20.2 NM 6.75 4.130 15.05 -120 0.39 511
GP-07 16 - 26 11/11/04 22 LF-P 2.25 NM NM NM NM NM NM 6.38 3.270 11.39 159 0.37 16.2
GP-08 22-32 11/03/04 30 LF-P 1.75 NM 0.0 0.0 0.0 20.4 0 6.35 0.344 10.94 4 5.00 16.7
GP-09 10- 20 11/11/04 15 LF-P 2.25 NM NM NM NM NM NM 5.90 0.320 10.81 113 0.28 1.35
GP-10 8-18 11/02/04 14.5 LF-P 2.00 NM 0.0 0.0 0.0 20.6 0 5.44 0.151 11.23 -115 0.62 85
GP-11 7-17 11/02/04 15 LF-P 1.50 NM 750.6 0.1 0.0 20.7 0 573 3.520 12.14 -26 0.55 804
GP-12 3-13 10/21/04 10.5 LF-P 3.00 NM IM 17.1 34 16.9 IM 6.42 0.429 12.32 -74 0.28 520
GP-13 5-15 10/21/04 12.5 LF-P 2.25 NM IM 0.3 0.4 20.2 IM 6.17 1.454 12.33 -37 0.31 27.8
GP-14 3-13 10/21/04 11 LF-P 3.25 NM 4527 26.8 6.1 135 IM 6.09 0.648 12.39 -65 0.33 47.0
GP-15 6.7-16.7 10/21/04 12 LF-P 3.50 NM 3888 6.0 37 19.7 IM 6.34 0.432 11.94 -64 0.27 115.0
GP-16 10-20 10/21/04 13 LF-P 3.25 NM 2764 44.0 9.0 11.2 IM 6.24 0.383 11.52 =77 0.27 114.0
GP-18 19-24 11/04/04 21 LF-P 1.66 NM 1144 0.4 0.2 20.3 0 6.63 2.400 10.56 -86 0.45 234
GP-19 3-13 11/03/04 11 LF-P 1.75 NM 84 0.0 0.1 20.3 0 5.82 0.068 11.95 18 0.46 4.62
GP-20 145-245 | 11/23/04 23 LF-P 275 NM 1433 0.1 0.0 19.2 0 5.43 0.250 9.80 310 0.50 175
GP-21 16.3-26.3 | 11/03/04 24 LF-P 1.25 NM 0 5.0 5.8 19.7 0 6.20 2.020 9.81 -65 0.34 12.8
GP-22 15-25 11/03/04 25 LF-P 2.25 NM 0.0 0.0 0.0 20.5 0 574 0.158 10.52 -24 0.34 39.8
GP-23 15-25 11/11/04 20 LF-P 3.00 NM NM NM NM NM NM 6.13 0.274 10.47 96 2.50 119
GP-24 18-28 11/04/04 23 LF-P 2.40 NM NM NM NM NM NM 6.76 0.880 10.06 -72 0.30 274
06/08/06 25 LF-P 1.20 NM NM NM NM NM NM 7.43 0.681 9.91 135 0.20 215
GP-25 15-25 11/11/04 20 LF-P 3.00 NM NM NM NM NM NM 6.33 3.140 1110 -235 0.25 3.69
06/08/06 25 LF-P 3.00 NM NM NM NM NM NM 7.27 4.060 10.47 131 0.40 1.93
GP-26 2-12 11/11/04 8 LF-P 325 NM NM NM NM NM NM 5.59 0.372 11.90 255 0.42 145
WP-6 1535 12/28/05 5.7* LF-P 0.65 0.0 NM NM NM NM NM 6.92 0.362 5.00 -138 7.61 3.0
WP-7 8-10 12/28/05 10.5* LF-P 0.4 17 NM NM NM NM NM 6.94 1.470 6.94 -252 0.57 140
WP-8 2-4 12/19/05 6* LF-P 125 0.1 NM NM NM NM NM 5.17 0.325 5.64 -530 0.31 4.04
WP-9 1-3 12/28/05 5.5 LF-P 0.8 0.9 NM NM NM NM NM 6.76 1.580 4.68 -243 0.38 9
WP-10 2-4 12/28/05 5.5 LF-P 11 NM NM NM NM NM NM 5.79 0.125 6.84 -209 0.29 11
NOTE:
All field chemistry measurements recorded prior to groundwater sample collection.
ft bgs = feet below ground surface
gd = gallons
°C = degrees Celsius
S.U. = standard units
mS = millisiemens per centimeter at 25C.
mg/l = milligrams per liter
ORP = oxidation reduction potential
mV = millivolts
ntu = nephelometric turbidity unit.
LF-P = Well was sampled using low flow techniques and a peristaltic pump.
NR = Not Recorded
NM = Not measured
Woodard & Curran
Sutton Brook (210517) February 2007
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Remedial Investigation and Feasibility Study

Table 2-7
Wellhead Readings and Stabilized Field Chemistry Parameters - Monitoring Wells

Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

Stabilized Field Chemistry Parameters
Wellhead
Screened Intake Depth Purged Wellhead Reading Specific Dissolved Dissolved
Monitoring Well Interval Date (ft bgs) Initial DTW | Final DTW Sample Flow Rate | Volume |Reading PID| Methane (% Conductance | Temperature [ ORP/Eh Oxygen Oxygen Turbidity
Identifier (ft bgs) Sampled *(ft btc) (ft tpvc) (ft tpvc) Method (ml/min) (gal) (ppmV) LEL) pH (SU.) (mS/cm) (°C) (mV) (mg/l) (% saturation) (NTU)
MW-1S 2-11 06/95 6.10 2.400 11.70 NA
06/02/99 NR LF-PorIL 1.6 NM 3.62 0.001 13.50 137.6 1.22 NM NM
09/14/99 28 LF-P NR NM 9.91 0.232 11.05 -337.3 0.2 NM 1.9
03/13/01 NR LF-P NR 0.0 4.87 0.081 3.96 452 397 NM 16
11/16/04 10 4.16 4.31 LF-P 180 37 0.6 5.50 0.190 9.69 -149 0.49 NM 24
MW-1R 20-30 09/14/99 10 LF-P NR NM 593 0.242 13.29 152.0 1.29 NM 0.02
03/13/01 NR LF-P NR NM 8.84 0.207 6.66 187.7 0.58 NM 0.83
11/16/04 27 4.02 4.79 LF-P 275 2.7 0.0 8.14 0.202 9.76 -177 0.41 NM 8.8
MW-2A 5-15 06/95 6.60 3.660 17.20 2.00
07/02/99 NR LF-PorIL 0.4 NM 6.13 0.080 20.40 -119.3 IM NM NM
11/16/04 10 554 5.56 LF-P 300 3.8 0.0 6.74 2.560 11.33 -199 0.23 NM 13
MW-2B 23-37 06/95 7.20 1.820 13.70 3.50
07/07/99 NR LF-PorIL 12 NM 8.78 0.017 15.30 62.5 2.22 NM 2.22
11/16/04 30 5.6 9.48 LF-P 200 7 0.0 7.86 0.117 10.72 -180 0.32 NM 74
MW-3S 9-19 06/95 6.50 5.270 20.50 4.00
07/07/99 NR LF-PorIL 0.7 NM 6.47 0.485 18.20 -131.4 0.41 NM NM
09/14/99 16.5 LF-P NR NM 6.65 3.905 19.13 -82.4 IM NM 7.85
09/16/99 16.5 LF-P NR NM 6.04 3.810 18.87 -78.2 6.07 NM 6.4
11/16/04 14 6.29 6.32 LF-P 250 2.75 0.0 6.49 3.730 16.27 82 0.35 NM 4.36
09/21/05 14 6.97 7.01 LF-P 400 25 2.8 6.36 4.800 17.03 -106 0.12 NM 3.93
12/19/05 14 572 573 LF-P 250 2.7 1.0 6.57 2.660 13.92 -252 0.14 NM 3.18
02/14/06 14 554 557 LF-P 200 24 0.3 6.39 2.520 13.85 10.00 0.14 NM 7.92
06/06/06 14 5.46 5.48 LF-P 270 15 0.0 6.52 2.270 16.42 87.00 0.53 NM 325
10/04/06 14 6.60 6.61 LF-P 320 4.75 0.0 6.68 3.980 17.04 -127.00 0.20 NM 5.20
MW-3B 38-515 06/95 8.00 2.000 20.00 NA
07/07/99 NR LF-PorIL 12 NM 7.14 0.060 19.80 -201.1 2.02 NM NM
09/16/99 49 LF-GR NR NM NM NM NM NM NM NM NM
11/16/04 38 571 11.06 LF-P 100 18 0.0 6.95 0.288 14.66 -67 0.41 NM 6.11
09/21/05 38 6.45 14.45 LF-P 100 3 0.0 7.03 0.232 17.21 -99 0.37 NM 9.30
12/19/05 38 6.10 13.20 LF-P 100 3.6 0.0 7.71 0.186 12.40 -216 0.12 NM 221
02/15/06 38 4.98 12.89 LF-P 75 39 0.0 7.38 0.199 15.24 -97.00 0.19 NM 271
06/06/06 38 4.78 854 LF-P 80 1 0.0 7.64 0.188 18.99 -231.00 0.20 NM 79.8
10/04/06 44 597 12.77 LF-P 100 2.5 0.0 7.23 0.198 16.81 158.00 0.24 NM 12.2
MW-4S 15-25 06/95 6.20 5.920 13.50 3.00
07/08/99 NR LF-PorIL 0.6 NM 5.84 0.334 12.10 -91.2 6.08 NM NM
09/16/99 22.2 LF-P NR NM 5.89 6.751 12.47 -43.1 0.07 NM 4.9
03/14/01 NR LF-P NR 111 6.09 6.607 7.97 57 0.73 NM 9.20
11/15/04 25 4.98 6.08 LF-P 325 4 0.0 6.23 6.010 10.07 -203 0.27 NM 34.9
09/20/05 20 5.76 6.41 LF-P 120 15 0.0 6.51 6.840 13.31 -72 0.63 NM 102
12/15/05 20 4.67 5.70 LF-P 300 35 1.0 6.16 5.980 9.65 -75 0.30 NM 37.7
02/15/06 20 4.55 5.70 LF-P 250 325 0.9 6.07 6.240 9.33 -14.00 0.11 NM 24.6
06/05/06 20 4.07 4.94 LF-P 200 1.75 0.0 6.62 5.380 10.79 100.00 0.50 NM 18.52
10/04/06 20 5.35 6.32 LF-P 250 3.2 0.0 6.41 5.760 12.79 -102.00 0.19 NM 45.2
MW-4B 34-44 06/95 6.60 3.920 12.70 1.50
07/08/99 NR LF-PorIL 18 NM 6.21 0.307 15.00 -98.4 7.14 NM NM
09/14/99 40.7 LF-P NR NM 6.59 5.667 11.47 -103.9 IM NM 19.79
09/16/99 40.7 LF-P NR NM 6.55 5.076 11.68 -109.3 IM NM 119
03/14/01 NR LF-P NR 0.4 6.47 5.200 9.05 -65 0.94 NM 55
11/15/04 435 5.16 6.34 LF-P 340 6.5 0.0 6.62 4.460 9.96 -207 0.29 NM 274
09/20/05 39 557 5.99 LF-P 250 35 0.0 7.10 4.880 12.28 -78 0.61 NM 115
12/15/05 39 4.76 5.95 LF-P 300 4.5 0.0 6.54 4.210 9.59 -123 0.19 NM 9.0
02/15/06 39 4.67 7.36 LF-P 300 6.5 0.0 6.42 5.200 9.95 -16.00 0.03 NM 114
06/05/06 39 4.32 597 LF-P 300 15 0.0 6.85 4.180 11.13 120.00 0.50 NM 7.82
10/04/06 39 531 6.11 LF-P 320 5.0 0.0 6.64 4.560 11.98 124.00 0.50 NM 6.3
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Remedial Investigation and Feasibility Study

Table 2-7
Wellhead Readings and Stabilized Field Chemistry Parameters - Monitoring Wells

Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

Stabilized Field Chemistry Parameters
Wellhead
Screened Intake Depth Purged Wellhead Reading Specific Dissolved Dissolved
Monitoring Well Interval Date (ft bgs) Initial DTW | Final DTW Sample Flow Rate | Volume |Reading PID| Methane (% Conductance | Temperature [ ORP/Eh Oxygen Oxygen Turbidity
Identifier (ft bgs) Sampled *(ft btc) (ft tpvc) (ft tpvc) Method (ml/min) (gal) (ppmV) LEL) pH (SU.) (mS/cm) (°C) (mV) (mg/l) (% saturation) (NTU)
MW-5 15-25 06/95 6.60 2.600 12.60 NA
07/08/99 NR LF-PorIL 0.8 NM 6.37 0.308 14.70 -147.5 7.38 NM NM
11/15/04 245 4.95 13.35 LF-P 150 25 0.0 7.30 4.27 8.75 -195 0.77 NM 143.4
09/20/05 245 597 11.60 LF-P 120 2 0.0 7.24 4.91 14.83 -79 0.59 NM 75
12/14/05 245 4.71 13.70 LF-P 100 3 0.0 7.16 4.40 7.49 -179 1.30 NM 64.7
02/14/06 24.5 4.07 8.82 LF-P 110 1.9 0.0 7.16 4.76 6.58 -51.00 0.13 NM 294
06/05/06 24 3.86 7.10 LF-P 90 1 0.0 7.57 4.16 12.69 76.00 0.31 NM 26.11
10/05/06 24.5 5.98 16.24 LF-P 100 4.45 0.0 7.17 3.52 14.18 -152.00 0.23 NM 67.8
MW-6 5-15 06/95 6.90 1.390 14.00 NA
07/07/99 NR LF-PorIL 0.5 NM 6.56 0.216 15.20 -142.3 2.16 NM NM
11/16/04 15 6.20 8.26 LF-P 200 24 0.0 6.52 1.365 13.25 -3 0.42 NM 51.6
MW-7S 0-10 11/17/04 11 4.25 4.70 LF-P 170 25 0.0 6.68 0.809 8.01 19 0.22 NM 7.8
10/03/06 7.5 5.05 5.37 LF-P 200 35 7.6 0.0 6.47 1.116 14.13 163.00 0.30 NM 9.0
MW-7M 15-25 06/95 6.10 2.690 17.80 2.60
06/02/99 NR LF-PorIL 0.5 NM 5.66 0.058 13.50 -136.8 0.73 NM NM
11/17/04 24 5.44 6.02 LF-P 380 2.5 275 6.63 1.810 10.46 -33 0.15 NM 1.6
MW-7R 37-47 07/01/99 LF-PorIL 0.7 NM 10.26 0.006 15.50 -63.2 2.87 NM NM
11/17/04 46 3.00 10.90 LF-P 180 5 0.0 8.66 0.168 9.57 233 0.43 NM 2.3
MW-8M 20-30 09/16/99 NR LF-P NR NM 6.78 1.820 12.52 -1129 0.56 NM 3.0
03/13/01 NR LF-P NR 98.8 6.75 1.924 7.92 -96.1 IM NM 12.06
11/18/04 25 3.20 3.20 LF-P 250 2.9 0.0 6.67 2.880 9.84 -182 0.41 NM 9.0
MW-8R 67-77 09/16/99 75.5 LF-P NR NM 9.09 0.222 11.65 -2134 0.16 NM 5.0
03/13/01 NR LF-P NR 0.0 9.41 0.205 6.82 85.3 2.94 NM 0.85
11/18/04 67 3.10 4.71 LF-P 225 34 0.0 9.12 0.203 10.14 -190 0.37 NM 2.43
MW-22M 26-36 03/17/05 31 3.10 3.10 LF-P 300 3.9 0.0 7.21 1.950 831 -41 0.13 NM 154
09/21/05 31 3.65 3.65 LF-P 275 325 0.0 6.44 2.480 11.64 -36 0.61 NM 6.26
12/15/05 31 3.26 3.28 LF-P 300 2 NM 6.40 2.500 8.86 -55 0.22 NM 1.22
02/14/06 36.5 314 315 LF-P 250 6.8 0.0 6.47 2.610 9.16 -49.00 0.37 NM 5.2
06/05/06 31 2.93 297 LF-P 340 3 0.0 6.85 2.290 10.23 114.00 0.40 NM 0.66
10/03/06 31 341 3.43 LF-P 280 3 14 6.56 2.180 11.29 -95.00 0.12 NM 7.47
MW-22B 56-66 03/17/05 61 251 5.86 LF-P 300 8 0.0 7.78 0.164 9.13 -135 0.15 NM 6.51
09/21/05 61 3.45 6.03 LF-P 250 25 0.0 6.76 0.181 11.40 -24 0.74 NM 28.2
12/15/05 61 2.74 6.20 LF-P 325 4 NM 7.08 0.161 8.58 -50 0.26 NM 0.38
02/14/06 65 2.65 6.87 LF-P 350 6.8 0.0 7.04 0.153 8.97 36.00 0.10 NM 4.1
06/05/06 61 2.40 6.63 LF-P 360 375 0.0 7.61 0.161 10.02 109.00 0.22 NM 0.48
10/03/06 61 3.04 6.00 LF-P 240 3.6 0.0 6.89 0.160 10.93 -65.00 0.12 NM 2.22
MW-9 15-25 09/17/99 235 LF-P NR 14.0 5.80 1.436 16.87 8.3 8.60 NM 857
11/17/04 25 171 1.88 LF-P 320 3.0 20.7 6.29 1.530 557 31 0.19 NM 19.9
09/21/05 22 2.35 2.48 LF-P 225 4.5 15.9 557 2.280 15.08 -12 0.48 NM 114
12/19/05 22 1.55 1.70 LF-P 300 3.75 74.0 5.35 2.040 8.33 -218 0.09 NM 4.57
02/16/06 25 1.65 1.83 LF-P 225 4.5 5.8 5.48 2.110 8.92 114.00 0.34 NM 6.86
06/08/06 22 1.05 127 LF-P 280 2.0 597 5.69 0.414 12.04 -82.00 0.18 NM 211
10/03/06 23 1.99 2.20 LF-P 300 4.0 1501 553 2.240 14.02 146.00 0.35 NM 9.6
MW-10 15-25 03/15/01 NR LF-P NR 74 6.62 0.798 8.56 2735 2.00 NM 10.6
11/17/04 25 3.87 9.46 LF-P 180 3.25 0.0 7.23 0.429 10.72 142 0.12 NM 29.3
MW-11S 4-14 03/16/01 NR LF-P NR 0.9 6.80 1.620 7.94 -64.8 0.51 NM 85
11/18/04 9 2.15 2.16 LF-P 175 25 1.0 6.73 0.410 11.71 -178 0.16 NM 9.1
09/21/05 9 2.33 2.38 LF-P 300 2.75 0.0 6.49 0.485 15.69 -119 0.10 NM 4.0
12/19/05 9 2.05 2.05 LF-P 225 1.75 0.0 5.76 0.635 9.72 -92 0.18 NM 6.96
02/16/06 9 2.00 2.00 LF-P 300 52 0.0 6.74 0.773 9.57 -86.00 0.09 NM 4.41
06/07/06 9 1.82 1.85 LF-P 200 1 0.0 6.76 0.370 10.60 -160.00 0.36 NM 85
10/03/06 9 2.30 2.31 LF-P 225 2.75 0.0 6.83 1.030 14.15 99.00 0.27 NM 15.6
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Remedial Investigation and Feasibility Study

Table 2-7
Wellhead Readings and Stabilized Field Chemistry Parameters - Monitoring Wells

Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

Sutton Brook (210517)
Table 2-7 FieldChem_GW.xls

Stabilized Field Chemistry Parameters
Wellhead
Screened Intake Depth Purged Wellhead Reading Specific Dissolved Dissolved
Monitoring Well Interval Date (ft bgs) Initial DTW | Final DTW Sample Flow Rate | Volume |Reading PID| Methane (% Conductance | Temperature [ ORP/Eh Oxygen Oxygen Turbidity
Identifier (ft bgs) Sampled *(ft btc) (ft tpvc) (ft tpvc) Method (ml/min) (gal) (ppmV) LEL) pH (SU.) (mS/cm) (°C) (mV) (mg/l) (% saturation) (NTU)
MW-11 27-37 11/18/04 32 3.05 3.07 LF-P 150 25 0.6 6.63 2.380 10.98 -206 0.20 NM 110
09/21/05 33.8 3.20 3.22 LF-P 300 2.75 0.0 6.39 324 12.19 -130 0.13 NM 8.0
12/19/05 32 2.87 2.90 LF-P 275 25 0.1 5.38 2.98 9.50 -41 0.16 NM 4.46
02/16/06 32 2.84 2.89 LF-P 500 7 0.0 6.66 312 10.45 -10.00 0.29 NM 137
06/07/06 32 2.67 2.70 LF-P 275 35 0.0 6.64 2.85 10.85 -117.00 0.17 NM 7.56
10/03/06 32 3.17 3.18 LF-P 300 5.75 0.0 6.72 3.48 11.87 164.00 0.37 NM 37
MW-11D 53- 63 03/16/01 NR LF-P NR 3.2 7.10 0.697 9.56 -1335 1.18 NM 9.81
11/19/04 55 2.48 2.77 LF-P 200 3.8 14 7.32 0.318 11.21 -191 0.23 NM 33
MW-12 4-14 11/16/04 10 8.08 8.80 LF-P 300 2.6 0.0 6.33 2.200 12.52 -194 0.27 NM 12
10/05/06 11 8.44 8.97 LF-P 315 35 0.0 100.0 6.53 3.300 14.95 112.00 0.37 NM
MW-17S 5-15 03/15/01 NR LF-P NR 4.3 574 0.128 6.62 154.0 0.88 NM 2.05
11/18/04 12,5 5.26 5.40 LF-P 540 525 0.6 6.45 0.257 11.65 73 0.17 NM 14.7
09/21/05 125 5.47 5.45 LF-P 150 3 0.0 6.38 0.312 14.15 -20 0.51 NM 7.0
12/15/05 12,5 5.35 5.37 LF-P 250 2.75 NM 6.32 0.224 891 -257 0.08 NM 9.83
02/15/06 13 5.16 518 LF-P 450 35 0.0 6.27 0.265 8.56 83.00 0.06 NM 118
06/06/06 125 5.01 5.01 LF-P 300 35 0.0 6.95 0.262 10.30 109.00 0.17 NM 7.35
10/03/06 10 5.39 5.45 LF-P 440 55 0.0 6.34 0.240 13.00 -42.00 0.07 NM 9.8
MW-17D 40 - 50 03/15/01 NR LF-P NR 4.0 6.79 0.569 8.67 223.7 1.15 NM 2.55
11/18/04 45 4.63 4.74 LF-P 420 4.5 0.2 6.74 0.559 10.16 229 0.14 NM 17
09/21/05 45 4.88 4.94 LF-P 250 35 21 6.61 0.420 12.46 -27 0.58 NM 10.3
12/15/05 45 4.73 4.83 LF-P 450 4.25 NM 6.66 0.529 8.26 -239 0.05 NM 0.81
02/15/06 45 4.54 4.61 LF-P 400 55 0.5 6.75 0.584 9.31 48.00 0.06 NM 11
06/06/06 45 4.35 4.46 LF-P 400 2.75 0.0 6.85 0.645 10.30 -37.00 0.16 NM 0.89
10/03/06 45 4.77 4.88 LF-P 450 6.75 0.0 6.73 0.450 10.76 5.00 0.10 NM 2.32
MW-17B 64 - 74 03/15/01 NR LF-P NR 2.7 11.64 0.801 8.80 -620 1.02 NM 4.9
11/18/04 70 4.41 9.04 LF-P 100 3.8 12 10.43 1.190 10.89 -372 0.33 NM 5.4
09/21/05 70 4.80 9.70 LF-P 150 4 0.0 11.81 1.150 13.30 -140 1.03 NM 10
12/15/05 70 4.45 8.60 LF-P 125 3 NM 11.95 1.028 7.04 -279 0.35 NM 1.33
02/15/06 70 4.36 7.50 LF-P 100 25 1.0 11.64 1.187 9.16 -204.00 1.61 NM 0.8
06/06/06 70 4.12 7.05 LF-P 200 2 0.0 11.21 1.291 11.39 -158.00 0.77 NM 2.69
10/03/06 70 4.75 8.03 LF-P 110 2.6 0.0 11.75 1.442 14.17 -323.00 0.10 NM 10.5
MW-13S 5-15 03/15/01 NR LF-P NR 136.0 6.11 0.258 6.08 174.9 3.55 NM 0.29
11/17/04 12 2.88 2.93 LF-P 275 3.6 0.8 6.19 0.381 10.45 -169 0.53 NM 2.22
09/20/05 12 351 3.58 LF-P 325 3 0.0 6.06 0.422 11.84 -43 0.90 NM 24
12/15/05 12,5 312 3.18 LF-P 250 2.2 NM 6.22 0.345 8.22 -219 0.52 NM 114
02/14/06 12 2.94 3.02 LF-P 250 2.7 0.0 6.40 0.373 7.96 176.00 1.74 NM 0.33
06/06/06 125 277 2.86 LF-P 340 35 0.0 6.23 0.583 10.51 -2.00 241 NM 0.76
10/04/06 12 3.45 3.53 LF-P 325 3.6 0.0 6.34 0.419 12.80 230.00 0.65 NM 4.17
MW-13D 24-34 07/02/99 NR LF-PorIL 1 NM 6.26 0.013 14.90 -76.9 5.48 NM NM
09/15/99 32 LF-P NR 0.0 6.73 0.615 12.03 -56.6 3.27 NM 6.70
03/15/01 NR LF-P NR 44.0 6.73 0.601 8.06 -36.7 1.43 NM 4.22
11/17/04 29 3.09 311 LF-P 350 4 0.6 6.59 0.709 9.72 -187 0.70 NM 6.0
09/20/05 29 3.66 3.66 LF-P 300 35 0.0 6.49 0.782 11.40 -131 0.22 NM 55
12/15/05 29 3.30 3.32 LF-P 310 1.75 NM 6.58 0.703 8.24 -268 0.04 NM 1.28
02/14/06 31 312 315 LF-P 275 4.5 0.0 6.61 0.657 9.17 176.00 0.08 NM 10.9
06/06/06 29 2.92 2.95 LF-P 300 4 0.0 7.16 0.607 11.60 127.00 0.20 NM 3.39
10/04/06 29 3.59 3.60 LF-P 360 5.6 0.0 6.75 0.643 11.86 6.75 0.10 NM 8.3
MW-13B 435-535 03/15/01 NR LF-P NR 9.1 11.91 1.130 7.57 -229 1.25 NM 3.0
11/17/04 48 241 3.92 LF-P 150 3.2 0.6 9.38 0.169 9.64 -163 1.03 39
09/20/05 48 3.05 375 LF-P 300 375 0.0 9.82 0.218 11.22 -155 0.29 NM 33
12/15/05 48 2.52 4.44 LF-P 160 25 NM 9.57 0.185 7.70 -275 0.12 NM 7.45
02/14/06 48 231 5.60 LF-P 150 85 0.0 8.68 0.222 8.74 141.00 0.11 NM 172
06/06/06 48 2.10 4.97 LF-P 250 375 0.0 8.42 0.232 11.31 -21.00 0.44 NM 8.76
10/04/06 48 2.87 511 LF-P 200 2.9 0.0 9.14 0.236 12.48 223.00 0.23 NM 173
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Remedial Investigation and Feasibility Study

Table 2-7
Wellhead Readings and Stabilized Field Chemistry Parameters - Monitoring Wells

Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

Stabilized Field Chemistry Parameters
Wellhead
Screened Intake Depth Purged Wellhead Reading Specific Dissolved Dissolved
Monitoring Well Interval Date (ft bgs) Initial DTW | Final DTW Sample Flow Rate | Volume |Reading PID| Methane (% Conductance | Temperature [ ORP/Eh Oxygen Oxygen Turbidity
Identifier (ft bgs) Sampled *(ft btc) (ft tpvc) (ft tpvc) Method (ml/min) (gal) (ppmV) LEL) pH (SU.) (mS/cm) (°C) (mV) (mg/l) (% saturation) (NTU)
MW-14 38-48 09/15/99 45.7 LF-P NR 0.0 6.76 0.751 11.48 -75.3 1.64 NM 7.95
11/17/04 45 3.30 3.47 LF-P 400 2.9 0.6 6.89 0.553 9.82 -188 0.22 NM 5.1
MW-15 18-28 07/07/99 NR LF-PorIL 0.3 NM 6.89 0.031 17.20 -138.6 1.18 NM NM
09/15/99 253 LF-P NR NM 6.88 0.155 14.16 -84.3 0.80 NM 15.2
11/15/04 23 4.67 6.46 LF-P 275 2.7 0.0 6.74 0.142 11.56 62 0.57 NM 434
12/08/04 23 4.24 5.76 LF-P 220 4 NM 6.98 0.144 11.09 253 0.51 NM 32.0
MW-16D 28-38 03/16/01 NR LF-P NR IM 6.93 0.803 8.66 -18 1.16 NM 8.7
11/18/04 33 1.87 1.88 LF-P 360 3 0.4 6.91 0.502 9.71 -31 0.19 NM 0.96
MW-16B 50 - 60 03/16/01 NR LF-P NR IM 12.19 5.037 8.27 -75.3 0.72 NM 1.69
11/18/04 56 2.27 7.09 LF-P 100 3.8 0.8 10.45 1.840 9.12 229 2.59 NM 1.65
MW-18D 49 - 59 03/14/01 NR LF-P NR IM 7.02 0.181 7.92 -35.6 2.29 NM 6.13
11/16/04 50 7.24 10.66 LF-P 200 3.9 0.0 7.75 0.143 9.09 -188 0.39 NM 4.3
||MW-lSB 67-77 03/14/01 NR LF-P NR IM 12.27 1.830 8.14 -4.4 2.70 NM 1.67
11/17/04 67 7.19 7.87 LF-P 200 4.2 0.0 9.08 0.125 9.18 -162 0.54 NM 79.2
MW-19S 10- 20 03/14/01 NR LF-P NR 10 5.58 0.142 5.80 245 142 NM 0.5
11/15/04 15 7.67 7.74 LF-P 300 2.75 0.0 5.53 0.171 10.55 47 0.41 NM 0.90
MW-19D 34-44 03/14/01 NR LF-P NR 3.0 7.40 0.085 7.11 -210.0 1.28 NM 5.72
11/15/04 34 7.67 8.71 LF-P 250 33 0.0 7.20 0.097 9.61 12 0.36 NM 2.78
||MW-198 59 - 69 03/14/01 NR LF-P NR 11 12.53 3.711 5.95 -219.2 0.86 NM 0.60
11/15/04 65 6.68 8.80 LF-P 175 4.4 0.0 11.56 0.592 9.52 15 0.65 NM 6.61
MW-21 2-12 12/08/04 7 2.92 297 LF-P 330 5.25 NM 5.05 0.083 8.26 245 0.43 3.8
12/13/05 7 3.30 3.34 LF-P 325 2.75 0.0 4.58 0.700 4.83 39 2.26 NM 1.03
||M W-21M 15-25 12/08/04 20 3.05 3.22 LF-P 300 4.25 NM 5.32 0.970 9.42 278 0.32 16.1
12/13/05 20 3.47 3.65 LF-P 325 35 0.0 4.68 0.069 5.79 49 4.62 NM 4.5
MW-23B 48-58 12/08/04 55 8.60 8.71 LF-P 150 2 NM 8.45 0.124 9.65 -146 0.63 30.8
09/20/05 55 10.60 10.85 LF-P 200 25 0.4 7.40 0.138 1241 -37 0.80 NM 111
12/14/05 55 8.54 8.89 LF-P 300 3.75 0.0 8.00 0.134 8.62 -149 131 NM 0.46
02/14/06 55 8.05 8.42 LF-P 400 5 0.0 7.67 0.149 8.97 199.00 0.12 NM 178
06/07/06 55 7.63 7.91 LF-P 300 4.5 0.0 8.50 0.154 9.52 97.00 0.12 NM 2.86
10/05/06 58 9.75 9.97 LF-P 230 4.25 0.0 7.78 0.133 10.62 292.00 0.15 NM 2.22
PMW-6 NA 06/04/02 9.5 LF-P NR 0.1 6.84 0.814 10.93 257 5.08 0.05
09/20/05 115 1131 dry LF-P NM 0 0.0 NM NM NM NM NM NM NM
12/14/05 115 7.96 8.34 LF-P 360 4.5 0.0 6.65 0.488 8.49 -86 4.92 NM 0.70
02/14/06 115 6.69 6.88 LF-P 275 2.6 0.0 6.08 0.351 5.85 216.00 2.16 NM 1.90
06/07/06 115 5.41 5.50 LF-P 225 175 0.0 7.16 0.266 10.62 122.00 3.21 NM 247
10/05/06 11 10.47 dry LF-P min 0 0.0 NM NM NM NM NM NM 10.5
MW-24 3-13 12/14/05 11 6.78 6.87 LF-P 300 4 0.0 6.22 0.055 8.62 -11 9.97 NM 3.0
02/09/06 11 5.85 5.98 LF-P 300 2.3 NM 4.79 0.615 6.69 256 9.37 NM 1.10
MW-24M 19.5-29.5 12/14/05 26 7.83 7.91 LF-P 275 5 0.0 5.90 0.372 9.51 -89 0.39 NM 6.20
02/09/06 26 7.40 7.50 LF-P 250 3.7 NM 5.66 0.374 9.66 252 0.78 NM 18
MW-25 10-20 12/13/05 175 13.69 13.95 LF-P 180 3 0.1 5.60 0.471 10.95 111 8.35 NM 1.03
02/09/06 175 1118 11.32 LF-P 200 15 NM 4.61 1.147 9.69 284 7.14 NM 0.6
||MW-25M 23-33 12/14/05 30.5 16.22 16.61 LF-P 300 5 3.2 5.68 0.651 11.62 113 7.56 NM 174
02/09/06 30.5 15.44 15.61 LF-P 200 2.9 NM 5.24 1.068 10.35 260 7.48 NM 0.6
DEP-4 unknown 09/15/99 14.5 NR NM 5.92 0.234 13.58 -189 2.20 NM 3.9
WES-1 unknown 09/13/99 12 LF-P NR NM 6.64 0.078 12.62 221 NM 721 297
11/22/04 15 LF-P 2.25 NM 5.99 0.041 10.74 358 3.79 NM 10.0
WED-2 unknown 09/13/99 93.6 LF-P NR NM 9.77 0.213 10.47 501.5 NM 17 147
11/22/04 80 LF-P 4.75 NM 10.59 0.566 10.05 257 0.68 NM 15.9
\WEB-3 unknown 09/13/99 118.7 LF-P NR NM 10.34 0.224 10.55 563.4 NM 2.8 2.26
12/08/04 80 LF-P 12 NM 10.86 0.154 9.67 50 0.75 NM 1.84
01/05/05 80 LF-P 10.75 NM 10.05 0.155 8.72 -148 0.78 0.8 0.12
WES-4 unknown 09/13/99 11.2 LF-P NR NM 6.28 0.150 14.70 8.8 NM 18 176
11/15/04 14 LF-P 3.75 0.0 6.06 0.292 9.92 -153 0.70 NM 22.1
WED-5 unknown 09/13/99 31 LF-P NR NM 6.40 0.215 10.78 -16.6 NM 0.8 4.0
11/15/04 36 LF-P 5.5 0.0 6.13 0.270 9.30 -169 0.44 NM 21.0
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Sutton Brook (210517)
Table 2-7 FieldChem_GW.xls

Remedial Investigation and Feasibility Study

Table 2-7
Wellhead Readings and Stabilized Field Chemistry Parameters - Monitoring Wells

Sutton Brook Disposal Area Superfund Site - Tewksbury, Massachusetts

Stabilized Field Chemistry Parameters
Wellhead
Screened Intake Depth Purged Wellhead Reading Specific Dissolved Dissolved
Monitoring Well Interval Date (ft bgs) Initial DTW | Final DTW Sample Flow Rate | Volume |Reading PID| Methane (% Conductance | Temperature [ ORP/Eh Oxygen Oxygen Turbidity
Identifier (ft bgs) Sampled *(ft btc) (ft tpvc) (ft tpvc) Method (ml/min) (gal) (ppmV) LEL) pH (SU.) (mS/cm) (°C) (mV) (mg/l) (% saturation) (NTU)
WES-6 unknown 09/15/99 154 LF-P NR NM 6.16 0.514 14.33 83.5 0.18 NM 118
11/16/04 15 LF-P 2.2 0.0 6.18 1.159 12.33 31 0.33 NM 12.2
WED-7 unknown 09/15/99 45 LF-P NR NM 6.48 0.848 11.81 41.2 0.12 NM 2000
11/16/04 45 LF-P 1.9 0.0 6.70 1.610 10.48 -19 0.64 NM 23.8
\WP-6 15-35 12/28/05 5.7% 2.37 5.70 LF-P 65 0.65 0.0 6.92 0.362 5.00 -138 7.61 NM 3.0
\WP-7 8-10 12/28/05 10.5% 1.29 6.57 LF-P 70 0.4 17 6.94 1.470 6.94 -252 0.57 NM 14.0
\WP-8 2-4 12/19/05 6* 2.06 2.16 LF-P 75 1.25 0.1 5.17 0.325 5.64 -530 0.31 NM 4.04
\WP-9 1-3 12/28/05 5.5% 2.30 4.47 LF-P 75 0.8 0.9 6.76 1.580 4.68 -243 0.38 NM 9
WP-10 2-4 12/28/05 5.5% 2.08 4.03 LF-P 80 11 NM 5.79 0.125 6.84 -209 0.29 NM 11
PMW-1 4-14 04/18/02 13 LF-P NR <1 6.39 4.037 9.79 -168 0.96 NM 31
06/04/02 115 LF-P NR 15 6.28 4.212 11.58 21 0.52 NM 187
11/22/04 13 LF-P 2.35 NM 6.37 0.957 12.39 177 0.39 NM 4.40
PMW-2 4-14 04/18/02 13 LF-P NR 0.9 6.21 1515 9.77 48 0.77 NM 3.4
12/08/04 14 IL 15 NM NM NM NM NM NM NM 68
01/05/05 14 1L 15 NM NM NM NM NM NM NM 104
PMW-3 4-14 04/18/02 13 LF-P NR 2.0 5.97 1.251 7.90 52 0.30 NM 19
11/23/04 12 LF-P 35 NM 6.21 1.394 1172 51 0.25 NM 2.9
PMW-4 2-10 06/04/02 7 LF-P NR 14 6.86 1.638 12.52 105 2.84 NM 0.05
06/13/02 7 LF-P NR NM 6.89 2.026 12.30 156 6.37 NM 0
11/09/06 7 5.88 5.90 LF-P 300 35 NM 7.41 0.764 11.00 19 6.21 NM 2.8
PMW-5 2-10 06/04/02 7 LF-P NR 0.5 7.36 1.029 11.96 253 IM NM 0.05
NOTE:
All field chemistry measurements recorded prior to groundwater sample collection. PID = Photoionization detector ORP/EH = Redox potential
NR = Not reported (historical data). mg/l = milligrams per liter mV = millivolts
NM = Not measured %pmv = parts per million by volume NTU = nephelometric turbidity unit
IM = Instrument malfunction C = degrees Celsius LF-P = Well was sampled using low flow techniques and a peristaltic pump.
Ift bgs = feet below ground surface; ft btc = feet below top of casing suU. = standard units IL = Well was sampled via Inertial Lift (HDPE or LDPE with checkvalve).
gal = gallons ms = millisiemens per centimeter at 25C.
Blank Space = Not measured
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Table 2-8

Summary of Pre-ROD Monitoring and Sampling Program
Remedial Investigation and Feasibility Study

Sutton Brook Disposal Area Superfund Site — Tewksbury, Massachusetts

Requested Parameter .
Sampling . - Change from Previous Program
Location Rationale VOCs | Metals | SVOCs Field (Reason for Change)
Chemistry
Groundwater
MW-3S Adjacent to Northern Lobe S S S Q to S (Minimal to no seasonal variation)
MW-3B Adjacent to Northern Lobe S S S Q to S (Minimal to no seasonal variation)
MW-4S Adjacent to Southern Lobe S S S S Q to S (Minimal to no seasonal variation)
MW-4B Adjacent to Southern Lobe S S S S Q to S (Minimal to no seasonal variation)
MW-5 Adjacent to Southern Lobe S S S S Q to S (Minimal to no seasonal variation)
MW-22M | Downgradient of Southern Lobe S S Q to S (Minimal to no seasonal variation)
MW-22B Downgradient of Southern Lobe A A A Q to A (Consistently low to non-detect)
MW-9 Former Drum Disposal Area S S S S Q to S (Minimal to no seasonal variation)
MW-11S Downgradient of Former Drum Disposal Area S S IS S Q to S (Minimal to no seasonal variation)
MW-11 Downgradient of Former Drum Disposal Area S S S S Q to S (Minimal to no seasonal variation)
MW-17S Downgradient Site Perimeter S S Q to S (Minimal to no seasonal variation)
MW-17D Downgradient Site Perimeter S S Q to S (Minimal to no seasonal variation)
MW-17B Downgradient Site Perimeter A A A Q to A (Consistently low to non-detect)
MW-13S Downgradient Site Perimeter S S S S Q to S (Minimal to no seasonal variation)
MW-13D Downgradient Site Perimeter S S S S Q to S (Minimal to no seasonal variation)
MW-13B Downgradient Site Perimeter A A A Q to A (Consistently low to non-detect)
PMW-6 Upgradient A A A Q to A (Consistently low to non-detect)
MW-23B Upgradient A A A Q to A (Consistently low to non-detect)
Surface Water
SW-30 Upstream S S No Change (S remains appropriate)
SW-33 Between Landfill Lobes S S No Change (S remains appropriate)
SW-36 Adjacent to Former Drum Disposal Area S S No Change (S remains appropriate)
SW-37 Downstream S S S No Change (S remains appropriate)
NOTES S
VOCs = volatile organic compounds by EPA Method 8260B, including 1,4 Dioxane s
Metals = metals by EPA Method 6000/7000 series
SVOCs = semi-volatile organic compounds by EPA Method 8270C S
Field chemistry parameters = ph, specific conductance, dissolved oxygen, ORP, and turbidity
Q = quarterly;
S = semi-annually: Spring (High Water) and Fall (Low Water);
A = annually: Fall (Low Water)

Sutton Brook (210517)
PreROD Program.doc
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